nt Strike Fighters Take Off | 


Analysis of the NEW. 
ў film and camera 
format... 


NW wt 
IMES MIRROR MAGAZINE: ў 
NE 1996 $2.95, — 


ey called it 


'K turned 


"desert into a hellish horizon... 


©3M 1996 For more information, call 1-800-3M-HELPS, or Internet: httpzllwww.mmm.co"! 


| from need to... 


| 


‘hell on earth.’ 


2 Here's what helped extinguish it. 


A team at 3M had foreseen the need to battle specialized 


oil and chemical fires, yet none could have imagined such a scale. 
The battle advanced one roaring well at a time as firefighters relied upon 3M™ 
Light Water™ Aqueous Film Forming Foam. It will all be remembered as a searing 


miracle — the return of natural darkness to the desert night. 


This breakthrough is a result of our unique corporate spirit — freedom to take risks, 


individual initiative, open dialogue — a shared vision that enables us to make the leap 


ЭМ Innovation 
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Introducing the Kodak Advantix system. L9 


© Eastman Kodak Company, 1996. 


so the pictures you get can 


be the best you've ever taken. 


>ы MS is хс Ж ТЕШЕТ НК, ж-н» «бё. рер © ер... ОК: ee e pe 
\ For more information, call 1-800-242-2424. Or find us on the Internet at http://www.kodak.com 


THE WHAT'S NEW MAGAZINE 


oe [E196 


A TIMES MIRROR MAGAZINE 


Founded in 1872 Volume 248 Number 6 
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b: 80 The Next Jet Fighter Three stealthy designs 
vie for the Joint Strike Fighter contract. 


less weight. 
92 Secrets of the Lakes The wreck of the Carl 


D. Bradley has gone uncommemorated. Until now. 


97 Wired to the Bank Online banking is here. 
If only the world would catch up. 


102 It’s a Small World Ап artist-turned- 
microscopist reveals the beauty of a tiny world. 


106 Econo Coupes Our comparison test of four 
high-tech, low-cost models. 


of Photography 
Five years of 
intense engineering 
have yielded a radically 
new film format. 
Here's how it works. 


Newsfronts: 


25 science & Technology 
33 HomeTechnolo 


amoeba Pa 
Cover art Photography by magnified 7 Zo 47 Computers & Software 
John B. Сипей, background 760 times. 48 Beyond Неге 
photography by Wayne Calabrese 


115 FYI 
136 Looking Back 
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Shades at the 
right angle in 
What's New. 


МАЕ ИК 


Introducing more kick for 
your Pentium processor-based PC. 


Upgrade your Pentium® processor-based and games, or operating systems like or call FaxBack: at 1-800-525-3019, 


Windows: 95 


PC with a Pentium OverDrive* processor. 
The new Pentium 
OverDrive processor 


is an easy-to-install, 


single-chip CPU 


upgrade that gives you a performance 


increase of over 5096 on a wide range of 
popular software’. Like multimedia 


© 1996 Intel Corporation. Based on upgrading a 60 MHz Pentiume processor-based PC with a 120 MHz Pentium OverDrives 
processor running a range of 16-bit productivity applications. *AII other brand names are trademarks of their respective owners 


doc.*8739 for pricing and availability 


Pentium OverDrive processors are information. Or visit our new Web site. 


avi S 75. 90. г 
now available for 60, 66, 75, 90, and 100 ГЬ www intel com/procs/ovrdrive 


MHz Pentium processor-based PCs and, 


as always, for most Intel486" processor- 
based PCs. All affordably priced. 

So if more performance is your 
ultimate goal, call your local dealer 


pat l 


This One 


ШШШ 


9B-EK4-W9U2 


APPLES TO APPLES 


The nerve of us. Pit the engineering Subaru Legacy 25 Т THE TRACTION CONNECTION: 


ingenuity of the legendary Porsche 911 Carrera 4° 
against that of the new 
Subaru All-Wheel Drive 
Legacys 2.5 GT? 
Preposterous! And yet — 


call us crazy — we see 


distinct similarities. 


TWO BOXER ENGINES: HORIZONTALLY OPPOSED, 
YET SO MUCH ALIKE. 


Ah, the boxer engine. А unique horizontally opposed 
configuration with a lower center of gravity that 
increases stability and reduces vibration for a smoother, 
more enjoyable ride. Naturally, Porsche's got one. 
Well — talk about similarities — so do we! (Eerie, huh?) 
Ours is a 2.5-liter, 16-valve, DOHC beauty. And though 
our 155 horses may not be quite as numerous as theirs 


(270 hp), the 2.5 GT's low-end 155 lb-ft torque delivers a 


highly responsive, high- aan 
performance engine. HHHH e 
So responsive, we use ^. 
a modified version to 


propel Subaru to victory in road rallies worldwide. 


ALL-WHEEL DRIVE. 


Sure, the Carrera 4 sticks to curves like bug splats 


on a windshield. — е 

Maybe that's because LEGACY 
Porsche has seen fit e єз 

to equip their top-of-the-line саг with the superior 
traction and control of All-Wheel Drive — just like us! 
Subaru All-Wheel Drive continuously monitors road 
and weather conditions, automatically transferring 
power from the wheels that slip to the wheels that 
grip — actually helping you avoid accidents. Combine 
this with a horizontally opposed engine and optimally 
tuned suspension, and you have all the makings of the 
Subaru All-Wheel Driving System, a unique system 
that makes the Legacy 2.5 GT daringly fun to drive. 


THE TWO FACES OF BEAUTY. 


We're the first to point out: When it comes to 
style, the Porsche 911 
is one of the hottest 
cars going. But with 
"A WE aerodynamic ground 


effects bodywork, contoured halogen headlights, rear 


OR TOTALLY NUTS? 


| decklid spoiler and polished 5-spoke Porsche 911 Carrera 4 


alloy wheels, the Legacy 2.5 GT is sure to spice up the 


A- 
engineered with both 
а cm ~~ Ge ~ style and ergonomics 


in mind. With easy-to- 


daily commute, as 


well. Inside, too, it’s 


ооа ме Drive 
_ read analog gauges, 
did e£ a 29 easy-to-reach controls, 
^ Vesr-Vieel Drive a deeply bolstered, 


10-way adjustable driver's seat, with matching velour 
door trim inserts — even a retractable dual cupholder — 
the 2.5 GT driving environment is actually built 
around a driver, not a formula. What's more, its super- 
lative design is available in two sleek body styles: the 
sporty Legacy 2.5 GT Sedan and the roomy Legacy 2.5 
GT Wagon. Body styles, we might add, that Porsche 


doesn't even make. (Oh well, so much for comparison.) 


OUR PRICE IS GREAT. THEIRS IS MUCH GREATER. 


We admit it. Starting at just $22,295, the 


ı Legacy 2.5 GT is no match for, well, any Porsche — the 
i 


911 Carrera 4 included. What’s 
more, with an EPA fuel economy of 20/26 mpg, the 
Legacy 2.5 GT has a much less voracious appetite. And 
with typical Subaru low maintenance, it won't cost 


you much down the road, either. 


So there you have it. But don’t take our word — 


compare for yourself. See your local Subaru dealer 
for a test-drive, or call us at 1-800-WANT-AWD. 
Now, how do you like them apples? 


The Beauty of Al Wheel Drive: 


| ‘Pictured is the Porsche 911 Carrera 4. MSRP of Legacy 2.5 GT Sedan 4EAT with a 2.5-liter engine. Price does not include inland transportation, taxes, license and title fes 


Dealer's actual price may vary. 1996 EPA estimate. Your mileage may vary. 


Need a little help 
with a big decision? 


re you doing the right thing? Can you really afford it? What kind of strings are attached? Suppose it 
doesn't work out? You need good advice when you purchase a = 
cellular phone. So, before you take the plunge, come to RadioShack в) RadioShack. 
and we'll help you make the right commitment...before it's too late. You've got questions. 
For a store near you, call 1-800-THE-SHACK. We've got answers? 


Considering DVDs 


WHAT DO THE Germans know that 
we don't? In “Get Set for the Super 
Disc" [Feb.], the chart at the bottom 
of page 57 indicates that the maxi- 
mum play time of the current CD 
format is 74 minutes. I own several 
discs that exceed that limit, includ- 
ing an Antonin Dvorak CD pro- 
duced by Pilz in Germany that plays 
for 79 minutes 39 seconds. 
Peter R. Dorau 
North Miami Beach, Fla. 


The official specifications give a 
maximum of 74 minutes of playing 
time for audio CDs. Some compa- 
nies take advantage of the built-in 
safety margin to squeeze the tracks 
closer together, providing more play- 
ing time than the specified maxi- 
mum. In most cases there is no 
problem, but the player, especially if 
it's older, may not properly follow the 
tracks if they exceed the specifica- 
tions.—Dennis Normile 


AS A HI-TECH junkie, your article 
on the super disc really excites me 
to the point of gathering my bulky 
videotape collection and tossing it 
out the window along with my 
“state-of-the-art” VCR. I hope man- 
ufacturers aren't jumping the gun 
on this product and releasing the 
first units without the ability to 


The Experience of Experts 


IF THE ADVANCED PHOTOGRAPHY SYSTEM lives up to expectations, you 
and I will take better pictures—and have more fun in the process. Our own 
photography expert, Arthur Fisher, reports here on his experience with 
this new generation of smart cameras and film, and how the system works. 
Other experts highlight this issue, including computer guru Chris O'Malley, 
who went online with his bank account. His report should help you decide 
if taking your own finances online is worth your while. Internationally 
renown aviation contributor Bill Sweetman has the inside story on the advanced aircraft designs that are 
competing to be our armed forces’ 21st century fighter plane. Finally, I'm happy to introduce a new 
authority at our magazine: veteran consumer-electronics and sports-science journalist Frank Vizard joins 
POPULAR SCIENCE as Technology Editor.—Fred Abatemarco, popscied@aol.com 


ty, the super disc player is just 
another laser disc player and is 


DVD players will not have record 
capability. 


two-sided DVD? Floppy disks are 


pay a little more for the feature. 


You wouldn't be paying a little 


and optics used to read the data. 


Riveting Possibility 


DURING WORLD War II, a crew 
member on a ship with a welded 


ferred riveted hulls because in 
rough seas the rivets provided a 


bility not present with welded 


cal locations in steel skeletons on 


record. Without recording capabili- 
hardly worth replacing my VCR for. 
ljordan203 Qaol.com 


Due to copyright concerns, the first 


WHY WOULD you have to flip over a 
two sided, and we haven't had to flip 
them over for years. What's the prob- 
lem with having two lasers? I realize 
that would increase the cost, but I'd 
Josh Stevens 


stevens @tardis.svsu.edu 


more. You’d be paying nearly twice 
as much, since the major expense in 
DVD players comes from the lasers 


hull mentioned to me that he pre- 


small but significant degree of flexi- 


joints. Perhaps riveted joints at criti- 
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New York, NY 10016 
Fax: 212-481-8062 
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We answer your questions in the Ask 
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Harlan, Iowa 51537 
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new buildings would give the engi- 
neers a way to improve structural 
resistance to earthquakes [^A Wake- 
up Call from Kobe,” Feb.]. 
Bill Brennen 
Dahlonega, Ga. 


Rivets have not been used in struc- 
tural steel construction for decades, 
but bolts, their modern counterpart, 
provide some of the same flexibility. 
Bolted connections have their own 
problems, however, because the bolt 
holes create a plane of weakness in 
the steel. Still, bolted connections 
and various combinations of bolts 
and welds are now being studied by 
engineers.—Dennis Normile 


Goldin Moments 


IN YOUR article, “Aiming High in 
Hard Times" [Feb.], many of your 
questions were regarding the safety 
of the astronauts. True, the 1986 
Challenger incident was a great loss, 
but every astronaut enters the pro- 
gram knowing there is risk associat- 
ed with the exploration of space. 
The quest for the unknown is haz- 
ardous, but there are and always will 
be those willing to risk their lives to 
further mankind's knowledge. 
David Reynolds 
Roy, Utah 


I WOULD like to commend Dan 
Goldin on his efforts to change 
NASA into a smaller, less expensive 
government agency that delivers 
more to the American people. 
NASA still has a few rough edges to 
smooth over, however. For the last 
10 years, for example, NASA has 
funded the global positioning sys- 
tem (GPS) and implementation of a 
GPS network. This all sounds great, 
but this type of work is in direct 
competition with commercial GPS 
companies. Why is NASA using tax 
dollars to compete with private 
industry? I'm looking forward to the 
pure science that only NASA can 
provide once it sheds some of the 
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projects that are better off in the 
commercial sector. 
James Rivera 
Los Altos Hills, Cal. 


20 Years of PRT 


IN YOUR article *Mass Transit Gets 
Personal" [What's New, Mar.], you 
say "when its test tracks are com- 
plete this spring, Personal Rapid 
Transit will take an important step 
toward reality." I hate to break the 
news to these fellows, but Personal 
Rapid Transit went into service 20 
years ago at West Virginia 
University and has been hauling 
18,000 passengers a day ever since. 
Т.Н. Gallagher 
Morgantown, W.Va. 


Paper-Thin Corn 


I WAS INTERESTED in your article 
“Paper Without Trees" [Mar.], but 
you left out a tree-free resource 
that is being developed by 
Heartland Fibers—corn stover (the 
waste that remains after corn is 
harvested). Heartland has plans to 
build a corn stover pulp mill in the 
next 18 months. 
John Homme 
Plymouth, Minn. 


Correction: The correct mile-per-hour 
speed of the Sojourner rover should 
be 0.015 [“Outward Bound,” Mar.]. 

Because of an editing error, “Why 
Airplanes Crash” [Apr.] stated that 
“no federal regulations require airlines 
to provide training for emergencies.” 
Such regulations have been in place 
for some time. These regulations do 
not, however, require that pilots be 
trained to recover from “unusual 
flight attitudes” such as that which 
preceded the crash of USAir Flight 
427. In the crash of American 
Airlines Flight 965, the Colombian 
air traffic controller, a native Spanish 
speaker, was communicating with the 
pilots in English when a misunder- 
standing led to the crash. 
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Its the camera that follows your ey 
while catching everyone else's: 


Canon ElanIle fu 
the EOS system with e 
An Eye On Composition 


he high-performance of 


tching design. 


Using Eye-Controlled Focus, you can choose 1с 
focus on and shoot an off-center subject —ther 
no need to center and recompose. And as your eye 
follows the action, the era follows your eye. 
So when an unexpected moment occurs while 
you're shooting, even if it's 

off-center, you have the tech- 
nology to capture it accurately 
and easily. What you see, and 


where you see it, is now exactly what you'll get. 


The Freedom Of Choice 

For vertical compositions, the 
Elan ПЕ is equally proficient 
Bi-directional Eye-Controlled Focus 

allows for more versatility by putting ^ 
three-point autofocus between you and your 
subject no matter which way you orient the camera. 
Let There Be Light 

The Elan ПЕ is equipped with an advanced 
built-in flash. And Canon's exclusive E-TTI 
flash system, available with the optio 
Speedlite 380EX, helps to provide a natural 


balance between subject and background. 


©1996 Canon U.S.A., Inc. For color brochure write: Canon Elan ПЕ, C.S.B. 3192A, Melville, NY 11 


Sshhh, The Zebras Are Feeding. 
Elan IE's improved Whisper Drive™ allows you 
to rewind film in near silence. Whether you're 
shooting on the Serengeti or on the sly in your own 
backyard, there are a number of situations which 
demand quiet performance — and Canon delivers! 
Hey, Cool Looking Camera! 

Thanks. And, with an improved control layout 
it's even easier to use. Form and function are 


truly united in the Elan ПЕ 


Canon 


So advanced...it’s simple. 


WHAT'S NEW 


EDITED BY MARIETTE DICHRISTINA AND SUZANNE KANTRA KIRSCHNER 


Fossils and Art 


SCIENCE AND ART mingle in "Amber: 
Window to the Past.” The exhibit fea- 
tures ancient creatures and plants, such 
as this gecko and leaf, bound in amber, 
along with graceful carvings made from 
the richly colored, fossilized tree resins. 
The display, the most comprehensive on 
amber ever, will be open until September 
2 at the American Museum of Natural 
History, Central Park West at 79th St., 
New York NY 10024-5006. 


availability are not set. 
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TV's Hard Copy 


THE NEWEST BUTTON on your 
remote could be Print. See a 
soap heartthrob, press the 
button, and get an instant 
photograph. Ditto for a hairdo 
you want to show your barber, 
a phone number flashed on- 

screen, or a camcorder 

image. Add-on video print- 

ers are not new, but TV Pic- 
ture Print from Video Technologies is the 
first color-film printer integrated into the f 
TV itself—no cables required. Pricing and 


THE PENTAX IQZOOM 160 sports 
the longest integrated zoom lens 
on a compact point-and-shoot 
camera. The 4.2X lens zooms 

from 38mm to 160mm. Its pop- 
out zoom flash meters the picture 
at the current zoom level for opti- 
mal lighting. Price: $650. Pentax, 
Box 6509, Englewood CO 80155. 


Two-in-One Shoe 


ROCK CLIMBING REQUIRES highly specialized shoes. For jam- 
ming into foot-holes, the shoe for wall ascent is extra-tight. 
That means you can't wear it comfortably for approach climb- 
ing. Reebok Overhangs are two shoes in one. Wear them to 
clamber up to a big cliff; then tug the straps to reduce the 
shoe by two full sizes 
for ascent. Price: 
about $85. 


Winging Winner 


THE Cogito catamaran re- 
cently wrested the Little 
America's Cup (formally, 
the International Catama- 
ran Trophy) back from Aus- 
tralia after a 10-year 
Aussie reign. The best-of- Wallpaper Wood 
seven race, held off Mc- 
Crae, Australia, was over an 
18-leg, 19-mile course. 
Constructed of carbon 
fiber, fiberglass, honey- 
comb, and an airfoil using 
0.005-inch-thick transpar- 
ent plastic film, the 25- 
foot 385-pound craft 
achieves up to 30 knots. 
The Cogito Project, Box 
161, Warren RI 02885. 


WITH CEDAR ON A ROLL, a micro-thin veneer 
bonded to paper, you can add the natural insect- 
repelling benefits and pleasing aroma of cedar to 
closets, drawers, or chests without the expense of 
solid wood. A 28-square-foot roll costs about $35; 
a half-roll, about $20. The American Cedarworks, 
Box 2164, Hagerstown MD 21742. 


Pen Pal 


OPEN THE SLIM Data Pen, and you'll find an electronic 
organizer that functions as a calculator, date book, address book, 

and clock. If your fingers are too big for the keys, you can use the pen's cap. 
Price: $30. Tiger Electronics, 980 Woodlands Pkwy., Vernon Hills IL 60061. 


New Retro 


THE RENAULT FIFTIE is a look-ahead retro, a two-seater coupe marking 
the 50th anniversary of the early postwar Renault 4CV, the first French car 
with a production run of more than a million. The ultralight carbon-fiber 
body is based on the aluminum space-frame chassis 
of the Renault Sport Spider [What's New, July 
'95]. The engine is an all-new 1,149cc 
60-hp unit driving the back wheels. 
Renault Presse, 34 Quai du 
Pond du Jour, 92109 
Boulogne-Billan- 
court, France. 


WE'VE RAISED THE STANDAN. 
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THERES MORE FRONT HEAD DM 
НР ROOM. THAN ANY FULL-SIZE PICKUP 


. THEAL NEW 1997 FORD F0 


Y MAKING THIS STANDARD 


FOU 


THE ONLY FULL-SIZE PICKUP EXCLUSIVE 60/40 SPLIT REAR BENCH WEB SITE: http://www.FORD.com/ 
WITH STANDARD DUAL AIR BAGS? FOLDS TO FORM A FLAT LOAD FLOOR. 


STRENGTH AFTER STRENGTH, 


©. yoo want раан 
online service, but you still want the 
freedom to roam the Internet? Now there's 
an online service that gives you both. 
Appropriately, it's called WOW!" 
WOW! from CompuServe? has 
everything a powerful online service 
can offer—email, shopping, sports, 
games, 24-hour news, chat groups, 
and a variety of information services. And 
everything the Internet can give you— 
including access to the World Wide Web 
with thousands of Web sites. 
But WOW! isn’t just another 
online service. It’s technology 
made practical. Instead of layers of 


WOW! is like two online services in one. 
Our adult design gives you unlimited 
access to WOW! and the Internet while 
the WOW! Kids design lets children 
explore protected online areas. 


You could rummage through old cookbooks for 
that lobster bisque recipe, or use 


T 


Not sure whether you n 
the Internet? Don't wc 


confusing screens, WOW!’s simple design 
lets you tailor the service to suit your 
personal interests. And its color- 
ful CD-ROM-based graphics 
make searching for information 
just as exhilarating as finding it. 

WOW! even has a special design for kids. 
Children will be able to click their way 
through a friendly and fascinating online 
neighborhood. And with WOW"'s built-in 
safeguards, parents will be able to control 
which areas of the service their kids can visit. 
WOW! 
makes traveling 
o the far reaches 
of cyberspace as 
easy as a spin 
around the block. 
When you find 
something 


intriguing, a 


sy 


Now up to six people in your home can have their own email address. 


Even if you're 2,000 mil 
civilization, you can still| 
latest news from WOW! 


simple click lets you add it to a guidel 
called "My Places." So with all yo: 
favorite finds in one convenient spo 
you can retum to them in seconds. 
WOW! has everything yo 
need, including a built- 


MY PLACES 


version of Microsoft 
powerful Internet Explore 
browser for cruising the Web. Весаш 
WOW! has something for everyone in tl 
family, we're giving you 30 whole days 


explore WOW! absolutely free, wi 


© 1996 CompuServe Incorporated. Trademarks referenced are the property of their respective owners. WOW! delivers а great variety and volume of info 


м), 5. 
LER | 
à On WOW!, not only can you book a flight 
; anywhere in the world, but you can learn - 
ay about the culture before you get there. WOW! has the 
ay атры анак 23 posita 


highlights, and 

up-to-date infor- 
mation on all your 
favorite sports. 


а an online service or 
y, we'll give you both. 


limited time online (most other online 
rvices give you only 10 


extra hourly charges, forever! All 
you need is a Multimedia PC (486 
" ~ LL or faster) running Windows 95, 
K y 93 Ж 
| stay on for hours, 4 ve ® ©» IN a CD-ROM drive, and a modem. 
»n't worry about the Mp TDT -D «7» Ga So call 1-800-9-GETWOW (that's 
1 1-800-943-8969) today. 


burs). And if you decide 


ll. There's an auto- 
atic safety cap in our 
‘icing—you рау one Call now for your free Start-up Kit. 
at monthly fee and not 
penny more. 

If you sign up before June 
), 1996, you'll become part 
+ our Charter Member 
amily—which 


ext. 40 


ieans you сап 


ticing сар 
iat includes a 
aaranteed low 
ionthly fee with no 


‘ld not be taken as endorsed or verified for accuracy or compliance with laws by CompuServe. Communications surcharges may apply in some arcas. 
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Course Pro 


AT PEBBLE BEACH, California, the 
ProShot system displays the exact 
distance from the cart to the next 
green. The system employs differ- 
ential GPS technology to calcu- 
late location; previous models 
used less-accurate dead reckon- 
ing. ProShot also presents rele- 
vant hazards and tips and offers a 
two-way text-based communica- 
tions system with the clubhouse. 
ProShot Golf, 14 Corporate Plaza, 
Newport Beach CA 92660. 


Roach-Eye View 


YOU ARE A MAN turned cockroach in Bad Mojo, a CD-ROM game. 
You move like a roach, with its abilities and weaknesses. Along 
with the Kafkaesque story line come impressive graphics, video 
clips, and animation that make Bad Mojo's world one of the 
most shudderingly realistic available today. Price: $55. Pulse 
Entertainment, 2902A Colorado Ave., Santa Monica CA 90404. 


Paseo Update 


A MANUALLY OPERATED convertible top enhances 
the Toyota Paseo, which also gets a fresh body in 
1996. Even with an insulated roof and a glass rear 
window, the conversion adds only 132 pounds to 
the body, while retaining a full-size rear seat. The 
Paseo is powered by a 93-hp fuel-injected 1.5-liter 
engine. The convertible will be available this fall. 


Robot Pump Jockey, Please Fill'er Up 


GAS-STATION SERVICE moves ahead with an automated pump jockey operat- 
ing in Stuttgart, Germany. The driver slots a "tank card" into a service 
terminal and enters a PIN number. An electronic reader interrogates 


the vehicle's fitted data-storage unit to register its type, loca- 
tion of the filler cap, and fuel requirement. Two laser scan- 
ners then fix the car's position on the ramp. The pump 

was developed by BMW, Mercedes-Benz, and 

Aral, the German petroleum firm. BMW 
of North America Inc., 300 

Chestnut Ridge Rd., 
Woodcliffe Lake 

NJ 07675. 


ElHAT'S NEW 


Shades of Outrage 


WITH REEBOK'S OUTRAGE sunglasses, a biker 
can angle the frame according to riding po- 
sition. A road racer leaning aggressively 
over the handlebars would ratchet the 
frames up for the best fit. A mountain biker 
sitting upright would angle the glasses 
down. The detachable sweat pad fits snugly 
against the temple to prevent perspiration 
from stinging the eyes. Price: $80. 


While-You-Wait News 


d AN E WITH AN INTERNET CONNECTION and a Win- 
Ww NEWS a 2^ 1 dows PC, your screen saver becomes a mini 
news service. PointCast, an Internet news- 
| broadcasting service, delivers weather, 
(Ot Nen Het Tnt Nor cin | sports, headlines, and company-specific 
Sen. William Coben of Maine to ене | news, based on your preferences. For in- 
| iia Wit Cod боген Deus ADS. | depth information, toggle the service out of 
- | broadcast-only mode. 


Mormon Church Sued, Accused of Ignoring. 


Organize Me 


NOT MUCH LARGER than a deck of 
cards, the pen-based Pilot elec- 
tronic organizer has a graphical 
user interface and is compatible 
with many personal information 
manager (PIM) software titles. 
Just set the unit into its computer 


connection cradle, press the syn- Add-on Trimmer 

chronization key, and the Pilot 

and your desktop PC share the ATTACH SIDEKICK to the front deck of your walk- 
same data. Pilot uses Palm’s Graf- behind mower, and you can trim and edge while you 
fiti handwriting-recognition soft- mow. A 12-volt, 7-amp rechargeable battery powers 
ware. Price: $300. Palm SideKick for 35 minutes of run time; recharge takes 
Computing, 4410 El Camino Real, about 14 hours. Price: about $115. Innovators | 
Ste. 108, Los Altos CA 94022. Marketing Resources, Box 470651, Tulsa OK 74147. 
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Computer Cruisin* 


DEVELOPED BY COMPUTER maker Com- 
paq and toy giant Fisher-Price, the 
Wonder Tools Cruiser enables 
preschoolers to “drive” through soft- 
ware adventures. The driving console 
has a two-station “radio,” throttle, 
horn, and more. “Break away” de- 
tachment lets carried-away kids 
carry away the Cruiser without 


On the Wing 


TO HELP AVOID gridlock in the skies, 
several manufacturers have proposed 


crashing your Windows PC; easy- 
to-use software lockouts also 
protect parents’ programs from 
tiny fingers. The Cruiser, with 
one software title, will sell by 
year's end for about $150. 


flying wings that carry many more 
passengers than today’s planes. 
French airplane makers Aerospatiale 
and Airbus Industrie have expanded 
on the idea, envisioning a design that 
ferries 900 to 1,100 passengers for up 
to 8,000 miles. Passengers would sit 
in two decks, 36 across on the upper 
deck, and 10 across on the lower. The 
concept is at least a decade away 


Elegance forthe U.S. from reality. 


THE ELEGANT OPEN-TOP Aston Martin DB7 Volante targeted for the 

United States is modeled on the 1944 DB7 coupe. The 2+2 convertible 

packs a 3.2-liter supercharged 24-valve inline six delivering 335 

horsepower. Rolling on ultra-low-profile tires with all-in- p- 
dependent suspension, it accelerates from 

0-to-60 mph in 5.7 seconds, with a s 
top speed of more than 160 mph. 
Price: $140,000. Aston Martin 
Lagonda Ltd., Tickford St., Newport 
Pagnell, Bucks MK16 9AN, England. 


Global Walk and Talk 


WEIGHING JUST six pounds, the 
notebook-size Planet 1 offers dig- 
ital voice, fax data, and paging 
communications from anywhere 
to anywhere around the world. 
The phones will cost about 
$3,000, with a $3-per-minute 
calling fee; a charge card bills the 
caller, not the receiver. Service 
begins mid-summer, when the 
first of four planned geostation- 
ary Inmarsat 3 satellites comes 
online (all are to be launched by 
mid-'97). Comsat Mobile Commu- 
nications, 6560 Rock Spring Dr., 
Bethesda MD 20817. 
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impotence 


Why suffer needlessly 
when there are specialists that can help? 


The facts. Almost every man can successfully overcome 
impotence * It is a treatable condition, regardless of аре • Up to 
75% of all cases are physical in nature, not psychological e There are 
a limited number of physicians who are experienced in the diagnosis 

and treatment of impotence • It is important to visit a specialist 


because they can offer you the widest range of treatment options. 


Call 1-800-867-7039 today. 


SUN We'll send you a Free Information Kit. And because it is important 
Eu A that you visit a physician experienced in treating impotence, we'll 
|» also provide you with the names of specialists in your area. 


Ў; AY Visit our web site at http://www.impotent.com 
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WHAT'S NEM 


сочарыше 


Binocs 


R-VISIONS binoculars " * А 
fold flat to fit into a shirt Robot Warrior Take a Shot 


pocket. The 1 1/2 -ounce 


ibaand diepesablis Dro MEET SARGE (for Surveillance and Reconnaissance Ground DARING VISITORS to the U.S. 
КЕ lao йын Эч es R Equipment), the prototype battlefield robot. Developed by Space & Rocket Center in 
vide 3X magnification with a А патр " я 
Rit EODEM Sandia National Laboratories in Albuquerque, radio-con- Huntsville, Alabama, have a 

г су! trolled SARGE could survey dangerous terrain with its four shot in store for them: Space 
lens. Price: $10. R-Visions, P Р А 
video cameras. Based on a commercial Yamaha Breeze Shot, a ride that zooms 12 of 
1090A Troxel Rd., Lands- : е 3 
recreational all-purpose vehicle, SARGE has a continuously the stouthearted up a 180- 
dale PA 19446. : os í кч; 
variable transmission and a rugged suspension system to foot tower in 2 1/2 seconds. 


tackle tough turf; a roll cage protects the cameras should 
the robot roll over. 


Riders experience 4 Gs—more 
force than astronauts feel 
during a typical space-shuttle 
launch. The $1.3 million ride 
should open around Memorial 
Day. The ride is free with 
general admission ($14 for 
adults; $10 for children). 


The Puck Electric 
* AT-HOME HOCKEY FANS are seeing things differently as 


Я FoxTrax, a puck-tracking system, lights up the Stanley Сир play- 
4 offs. The speeding puck blazes a red path for the TV audience; at 
Ф = lower speeds, a bluish haze marks the puck. A circuit board and 
т) 1 emitters in the риск work with rink sensors to help create the 


| | E - TV-screen effect. Fox Sports, 1211 Avenue of the Americas, New 
et P ie York NY 10036-8795. 
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Building on 
Wheels 


THE WORLD'S LARGEST re- 
motely operated vehicle 
(ROV) is a mobile building 
that will span a 125-foot- 
wide pit of radioactive 
waste at Idaho National 
Engineering Laboratory. 
Later this year, six remote- 
controlled tools suspended 
in the ROV will sweep up 
and package soil and solid 
waste from the Department 
of Energy disposal pit on- 
site; a seventh tool, a ro- 
botic scout, checks for 
trouble and keeps the 
other tools working. 


[MHAT’S NEW 


Glide Boat 


THE 40-FOOT ELECTRIC Clearwater Charger 40 runs as quietly as a sailboat but 
has the power and ease of a motorboat. That power comes from batteries, 
solar panels, an onboard generator, and shore power while docked. Cruising 
range is 50 miles at 6 knots (top speed is 12 knots) on batteries alone, but 
hundreds of miles running off one battery while charging the other. Price: 
about $250,000. Clearwater Electric Boats, 17 Palmer La., Riverside CT 06878. 


Digital Copycat 


SONY'S DIGITAL camcorders are the only ones with a 
digital output—the IEEE-proposed 1394 high-speed 


digital data interface. Now Sony's showing the first , © 
digital video-editing deck, the DHR-1000. This pro- J 

totype can make perfect copies of the original tape or edit the tapes Са 
for an output that equals the original. Sony is waiting for a final interface standard 
and for copyright issues to be settled before making the unit available. 


Downhill for Two 


SPECIALIZED'S CONCEPT MOUNTAIN bike, aptly named Double Trouble, is for adventurous couples 
who dare to downhill together. Even with its full-suspension frame, hurtling down a slope would 
not be for the faint of heart. More tricky might be deciding who sits to the rear—where there's 
no steering control. Specialized Bicycles, 15130 Concord Circle, Morgan Hill CA 95037. 


Because of Dodge 


mem  Bxceptfor 2829, 


design, you won't find the 


windshield in the usual th ` d hi l d + Standard 3.3L, 

S T sequential EFI V-6 
place. Its leading edge is ( Я W | [ | © C ; . engine, 6I hp 
moved forward and down, 

ps isibility and * Standard speed control 
to enhance visibility а t e W ee S * Standard power windows 
aerodynamics. and door locks 

The wheels are pushed . * Standard 16" touring tires 
toward the corners, for a [ | а t е rice * Standard fog lamps 
greater stability and 9 · Standard power heated 
increased interior room. outside mirrors 


е 
; * Standard airbags for 
And this year many: tl i | [ IZS are driver and front passenger 
features that were options * Standard air conditioning 
are standard. So now the + Standard AM/FM 
price of a well-equipped cassette and center 
Intrepid may be lower . console with storage 

М Р * More passenger room 
mo Where youd 2222 
resale value is higher than Taurus, Lumina or Camry 
Taurus, Lumina, Camry a Вашу pestle value 
and every car in its class е Х eX t t el | | ind a Camry* 
| [ A * Customer One Care™ 
4 b 3-year or 36,000-mile 
\ bumper-to-bumper 

. warranty and 
3/36 Roadside Assistance! 


* For still more information, 
call 1-800-4-A-DODGE. 


Intrepid y The New Dodge 


A DIVISION OF THE CHRYSLER CORPORATION 


Always wear your seat belt. "Includes destination. Base MSRP at time of printing excludes tax & color shown. PRICES HIGHER IN CA, МА, NY. 
We calculated resale using avg. trade-in values for '93 & 94 models of competitors mentioned and those in Ward's Large class vs. MSRP: 
Published in Oc, 94 through July 95 МАРА. Oficial Used Сог Guide? Use of these values does not consftule МАРА. 
TT See limited warranty & restrictions at dealer. ‘normal maintenance & wear items. 
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Chameleons of the Sea 


FLOUNDERS BLEND well into their 
surroundings to hide from predators. 
For years, many biologists believed 
that the flatfish have skin with a 
"universal texture" that masks their 
presence, like military camouflage. 
Now the biologists know better. 
Researchers at the University of 
California, San Diego, have proven 
that flounder skin can change dra- 
matically in a matter of seconds. 
They placed specimens of the Carib- 
bean flatfish Bothus ocellatus in tanks 
with bottoms covered by a variety of 
patterns. Finding itself in a new en- 
vironment, the fish would quickly 
scan its surroundings with stalk- 


Flatfish skin patterns change to match 
backgrounds of polka dots (Inset bottom), 
gravel (inset below), and a checkerboard. 
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mounted eyes, and change the mark- 
ings on its skin to match. Against a 
pattern of polka dots, for example, 
*the whole fish made itself pale ex- 
cept for one dot," says Dr. Vilayanur 
Ramachandran, the neurologist who 
led the research. Each change took 
between two and eight seconds. 

То make certain the changes 
weren't optical illusions, the re- 
searchers photographed the same 
fish on different backgrounds; they 
then cut the fish out of the pic- 
tures, and placed them against a 
white background. 

The fish alter their markings 
by reorganizing pigment granules 
in their skin cells. Where the gran- 
ules condense, the skin looks pale. 
Where they disperse, the skin dark- 
ens. Next, Ramachandran's group 
plans to test the camouflage abili- 
ties of other flounders and squid. 
—Dawn Stover 


Nature’s Poisons 


HUMANS AREN'T to blame for every 
environmental problem: Some air 
pollution at Mammoth Mountain in 
California's Inyo National Forest, for 
instance, comes from the natural 
release of excessive amounts of car- 
bon dioxide. 

The effects of the natural pollu- 
tion are dramatic: Since 1990, four 
species of local trees have been 
dying. The carbon dioxide has re- 
tarded the hairlike roots’ growth, so 
less water has been absorbed by 
the trees. And visitors to the area 
have experienced bouts of dizziness 
and nausea—especially those who 
stayed in closed cabins, where the 
carbon dioxide easily accumulated. 

Two culprits are likely, says 
Christopher D. Farrar, a hydrogeolo- 
gist with the U.S. Geological Survey 
in Carnelian Bay, California: One is 
carbon dioxide released from 
magma deep below the surface of 
this ancient volcanic region. The 
other is gas from magma baking 
nearby Paleozoic carbonate rocks to 
temperatures reaching a few hun- 
dred degrees Celsius. 

The excessive carbon dioxide 
may be cause for concern beyond 
air pollution, says Farrar. Mammoth 
Mountain is on the edge of the 
Long Valley caldera, a large crater 
formed from an ancient volcanic 
eruption. The sudden carbon-diox- 
ide release suggests that scientists 
should start watching the seem- 
ingly dormant volcano to make sure 
it’s not entering a new phase of ac- 
tivity.—Patricia Barnes-Svarney 
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Flying Torpedo Engine 


SEEKING TO POWER an unmanned 
aircraft that will fly very high, one 
team is looking very low: below the 
sea. Engineers at the NASA Lewis 
Research Center in Cleveland and 
the Naval Warfare Center in New- 
port, Rhode Island, are modifying 
an off-the-shelf Navy torpedo en- 
gine to drive the propeller on a 
high-altitude drone. 

The drone will sample air in the 
upper atmosphere to help predict 
the environmental effect from pro- 
posed high-speed civil transport. 
Dave Bentz, the NASA project man- 
ager, says an advantage for propeller 
craft is that they could fly at sub- 
sonic speeds, unlike existing high-al- 
titude jets. Supersonic speeds create 
shock waves that would disrupt the 
air being sampled. 

The problem for conventional 
propeller craft, however, is that 
high-altitude atmosphere is too thin 
for their “air-breathing” engines. 
Turbochargers can compress air. 
But the turbochargers needed to 
handle air at 100,000 feet, the alti- 


Traffic Tracker 


TODAY, FORECASTERS predict bad 
weather. But if software engineer Gor- 
don Duncan has his way, future fore- 
casters will also predict bad traffic. 
Duncan and coworkers at Quad- 


stone Ltd., a computer consulting firm 


in Edinburgh, have designed what is 
arguably the most realistic computer 
traffic simulation in the world. Their 
program, which runs on a supercom- 


puter, tracks as many as 250,000 vehi- 


cles of 14 different sizes on a model of 


Scotland’s major roadways. 

Using simple parameters like the 
spacing between cars, the Scottish 
model can simulate effects caused by 


v 


Mounting bulkhead 


An engine adapted from a torpedo could replace conventional "air breathing" engines, 
enabling airplanes to fly higher to conduct upper-atmosphere tests. 


tude NASA requires, would add too 
much weight. 

Built for underwater operation, 
the torpedo piston-expander engine 
doesn't need outside air. In such an 
engine, diesel fuel, hydrogen perox- 
ide, and water are combined and ig- 
nited. Combustion gases then drive 
pistons that spin the torpedo's 
screws—or an aircraft's propeller. 

Bentz says it should be easier and 
cheaper to modify this proven en- 
gine than to create an entirely new 
one. "There is a lot of experience 
and development effort already be- 
hind it,” he notes. Test flights could 
begin in 1998 or 1999.— Ted Scala 


individual vehicles or small groups. For 
instance, it recreates the "shock wave" 
effect that happens when cars traveling 
too close to each other slam on their 
brakes, causing a jam that extends 
down the highway. It also replicates 
the "slow fast-lane effect" that occurs 
when so many drivers pile into the fast 
lane that they actually move slower 
than cars in the slow lane. The model 
even reproduces the exasperating 
bunching of buses along busy routes. 

Ultimately, Gordon predicts that 
traffic simulators will obtain informa- 
tion from networks of roadside sensors 
or satellites, then use the information 
to predict jams up to an hour in ad- 
vance.— Robert Langreth 
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Germ-Free Eggs 


FANS OF CAESAR salad, eggnog, 
and cookie dough—take note. You 
may soon be able to indulge with- 
out fear of being poisoned by 
salmonella, the microscopic threat 
that plagues raw and undercooked 
eggs. Purdue University researchers 
have developed a method for *pas- 
teurizing" eggs in the shell, killing 
the salmonella. 

The Purdue process, developed 
over two years, is surprisingly sim- 
ple. Eggs are zapped in a microwave 
for a minute, then baked for 30 min- 
utes in a hot-air oven set just below 
135 degrees. This is just hot enough 
and long enough to eradicate the 
bacteria without cooking the egg. 

The technique would add mere 
pennies to the price of a dozen eggs. 
That's cheap considering the conse- 
quences of swallowing salmonella: 
anything from crippling nausea to 
death. The threat is especially high 
in institutions, where cooks may 
haphazardly spread egg batter or fail 
to cook eggs thoroughly. 

Small-scale commercial systems 
should be running by the end of 
1996, says pasteurizing pioneer Pe- 
ter Muriana. Soon thereafter, germ- 
free eggs may roll into supermarkets 
and restaurants—and we can all 
safely slurp down eggs, soft or 
sunny-side up.—Ingrid Wickelgren 


The New Casio Digital Camera 
Pretty amazing...no matter how you look at it. 


The new Casio QV-10A plus 
Digital Camera might just change 
the way you take and display your 
pictures. Because until now, digital 
cameras were bulky and expensive. 
The QV-10A plus is anything but. 


Using it is simple. With its LCD 
screen you see your pictures 
instantly. With the touch of a button 
you can delete images you don't 
want or display one, four or nine 
shots at a time in the camera or on 
a TV. It can even send images from 
the computer back to the camera, 
S0 it's perfect for presentations. 


And with the QV software, you can 
easily add photos to documents 
and e-mail. Plus with the Adobe 
PhotoDeluxe™ software that's 
included, you can even customize 
your photos. Now it doesn't take a 
PhD to use a digital camera. All it 
takes is the Casio QV-10A plus. 
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And that's just the beginning. 


Digital Pictures. LCD Color Display. Instant Viewi 


[ ойде PopularScience 


Visit us at http://www.casio-usa.com capture. create. communicate. 


CASIO. 


SCIENCE & TECHNOLO GUm 


Postcards from Pluto 


THE PLANET wasn’t discovered un- 

til 1930. Its moon wasn’t found 

until 48 years later; its atmosphere, 
10 years after that. Now 


N Bright markings visible 

, in the first pictures of 

| Pluto's surface are 
giving astronomers 
clues about the myste- 
rious, distant planet. 

This image wa: 

in blue light. 


astronomers using the or- 
biting Hubble Space Telescope have 
seen some surface details on tiny, 
distant Pluto. 
Pluto has been difficult to see 


Da Vinci Rocks 


FOR GEOLOGIST Ann C. Pizzorusso, it all started when 
she returned to school for a master's degree 
program in the Italian Renaissance, at 


New York University. 
“When I looked at paintings by 

Leonardo da Vinci,” she recalls, “I 

could see he observed nature 

like a scientist.” Because his 

works accurately detail natural 

rock formations and features, 

“some paintings could be used 

to illustrate a geology text- 

book,” she says. 

So she was surprised at the 
renderings in “Virgin of the 
Rocks,” a painting attributed to 
da Vinci, at the National Gallery 
in London. “I said to myself, ‘My 
God, he didn’t paint this.” Art 
scholars have debated the 
work's authenticity, examining 
brush strokes and other elements, 
but they have never reached a 
definitive conclusion. For Piz- 
zorusso, geology is another path 
to the truth. "The proof is in the 
painting," she says. 


because it is just two-thirds the size 
of Earth's moon, and its elliptical 
orbit takes it 2.8 billion to 4.6 billion 
miles from the sun. The telescope 
mapped almost the entire surface of 
Pluto during the planet's 6.4-day ro- 
tation period. ^We learned [the con- 
trast of features on the surface of] 
Pluto is a lot more interesting than 
just about any other planet, except 
Mars," exults team leader Alan 
Stern of the Southwest Research 
Institute in Boulder, Colorado. 

The pictures show a jagged 
northern polar cap split by a dark 
strip, a bright spot that rotates with 
the planet, a light linear marking, 
and a cluster of dark spots. “The 
whiter stuff is probably clean nitro- 
gen ice,” says Stern. “But we know 
Pluto also has water ice, methane, 

SCIENCE 


MEETS ART 


and carbon monoxide ices on its 
surface. The telescope images don’t 
show which is which.” Astronomers 
can determine chemistry by using 
spectroscopy, the analysis of light. 
Some of the darker regions could 
be basins or craters, or they may 
be from hydrocarbons left behind 
when surface ice sublimates, or 
evaporates, to form Pluto’s atmos- 
phere, says Stern. This happens 
when the planet is relatively close to 
the sun, as it is now. Later in its 
248-year revolution around the sun, 
Pluto’s atmosphere will freeze onto 
the surface, creating fresh white ice. 
The images could give a boost 
to a proposed mission to Pluto early 
next century. Pluto is the only 
planet in our solar system never vis- 
ited by spacecraft.—M.D. 


The scenery, for example, depicts rock combinations 
that could never occur naturally, especially not in the 


painting's Italian setting. A glacial lake or fjord 
depicted is also foreign to Italy. Other as- 


pects of the rocks are inaccurately ren- 


dered as well. In sharp contrast is 


the “Virgin of the Rocks” at the 

Louvre in Paris. Here, the setting 

is accurate, right down to such 
details as the proper weather- 
ing and texture patterns for the 
types of rock shown. 

Other experts find this ap- 
proach intriguing. “It’s not based 
upon an aesthetic judgment but 
on scientific analysis,” says 
James Beck, a Columbia Univer- 
sity professor of Renaissance art 
history. Meanwhile, Pizzorusso 
already has her geologist's eye 
on the next project: da Vinci's 
“Virgin and St. Anne." —M.D. 


A geologist contends that inaccura- 
cles in the background of one ver- 
sion of "Virgin of the Rocks," at the 
National Gallery in London, show 
that Leonardo da Vinci could not 
have painted it. Da Vinci was known 
for his mastery of accurate portray- 
als of natural objects. 


Jet-Lagged Baseball 


A LUNCHTIME conversation be- 
tween two neurologists—one a base- 
ball fan, the other a jet-lag 
expert—has led to a study with im- 
portant implications for major- 
league baseball and other sports. 
Lawrence Recht and William 
Schwartz, neurologists at the Uni- 
versity of Massachusetts Medical 
School, and statistician Robert Lew 
of the Brigham and Women's Hospi- 
tal found that West Coast teams are 
hardest hit by jet lag. Their analysis, 
based on records of the 1991 to 
1993 seasons, showed that after a 
West Coast team travels cross-coun- 
try to play ball, their Eastern host 
scores 1.24 more runs than usual in 
the first two games. East Coast 
teams are not similarly penalized 
when they fly west—a finding con- 
sistent with previous studies indi- 
cating that eastward travel is more 
physiologically taxing. 

"Baseball is a game of inches," 
says Recht, a former Little Leaguer 
who never made it to “the show." 
One run in one game can spell the 
difference between playing in the 
World Series and watching it on 
television. Atlanta beat out West 
Coast rivals by one game in 1991 
and 1993 to capture the division ti- 
tle. The jet-lag effect *might have 
given Atlanta the edge," Recht 
notes.—Steve Nadis 
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The1996 
TOYOTA 
CD-ROM 


Think of it as a portable showroom. 
You provide the computer. It follows. 
Every Toyota Car, Truck, SUV, RAV4 or Van. 
Specifications. Dealer locations. It's got it. 
Virtually explore the models in any color, from 
any angle, inside and out. No hurry. No hassle. PC or Мас.® 
For your free disc, just call 1-800-60-ТОҮОТА, or order on-line at 
http://www.toyota.com/horn/media. Go ahead — take it for a spin. 


GE 


GP TOYOTA 


love what you do for me 


©1996 Toyota Motor Sales, U.S.A., Inc. 
Buckle Up! Do it for those who love you. 
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Who Says You Cant Take It With You? 


The Worlds First Cordless Solo” Cordless by Escort^ 


Radar/Laser Detector When yourre on the go, it goes with you 
The Solo® Cordless by Escort® has no wire to + Average 3-4 months battery life 
untangle or drape across the dash. So it’s easy «= Long-range detection of all radar/laser bands 
to move when you're on the go. Four alkaline * Patented DPR” anti-falsing 


batteries give it all the performance you » Safety Pilot" hazard alert 
expect from Escort and last up to 80 hours. * VG2 SmartShield" 
Solo Cordless even leaves the lighter free * Low battery 
for a CD or phone. Order yours direct from indicator 
Escort today. | Model Solo 5 

4 2 р асаана ann 


Order direct from the manufacturer: 
Solo Cordless by Escort” (Model Solos) $179. 


— Shipping an handing гош Okio res aki 6% lst el ESCORT 


тай, check ол the Speed Тар. Call toll free 24 hours a day, seven days a week. 
Escort © 5200 Fields Ertel Road © Cincinnati, Ohio • 45249 © Department 401666 
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XPLOR 
YOUR 
WORLD 


FROM MAY 23 TO 
SEPTEMBER 2, 
for 100 days, 
relive 100 years of 
Olympic history at the 
“Discovery Channel 


Experience” pavilion at 


Coca-Cola Olympic City 


in Atlanta, Georgia! 


SCIENCE & TECHNOLOGY 


Still Searching 


BUDGET CUTS have been the bane of 
those engaged in the Search for Ex- 
traterrestrial Intelligence, or SETI [see 
“The Seekers,” Dec. ‘95]. Recently, 
however, there has been good news for 
one SETI experimenter, Stu Bowyer of 
the University of California at Berkeley. 
Bowyer heads Search for Extraterrestrial 


Radio Emission from Nearby Developed 
Intelligent Populations (Serendip). 
Last year, Serendip flirted with shut- 
down, but members of Carl Sagan's 
Planetary Society have raised $40,000, 
enough for Bowyer and teammates to 
finish upgrading their electronic hard- 
ware, install it at the 1,000-foot Arecibo 
radio telescope in Puerto Rico, and 
operate for a year.—Andrew Chaikin 


WATER PURITY 


YOU DON'T NEED to see the pictures of 
deformed birds near paper mills to be 
worried about chlorine, a chemical in 
dry-cleaning fluid, newsprint, and pes- 
ticides. Environmentalists have tried 
to ban chlorine for years, linking it to 
breast cancer and low sperm counts, 
but it remains in widespread use be- 
cause it purifies water so thoroughly. 

Added to drinking water, chlorine 
can form trihalomethanes and other 
carcinogenic by-products. To avoid 
those substances, Los Angeles now 
provides water purified with ozone to 
three million of its residents. Ozone 
forms bubbles that cleanse thousands 
of times faster than pure chlorine, but 
ozone is not as long-lasting. 

Chlorine dioxide and chloramines, 
other disinfection additives to water, 
form fewer toxic by-products than 
pure chlorine. But in some regions of 
the United States, these additives 


Photoreactor 


Ultraviolet 
lamp inside 
cylinders 
lined with 
titanium 
dioxide 


Stainless 
steel jacket 


generate bromate, which is poisonous. 

A more benign technology involves 
cylinders lined with titanium dioxide 
and illuminated from within by ultra- 
violet (UV) light. EPA researchers have 
discovered that, unlike with other 
types of purification, pilot projects 
using this technology generate almost 
no dangerous fallout. The process uses 
the chemical equivalent of dismember- 
ment: Molecules contaminating the 
water are ripped apart by highly de- 
structive hydrogen-and-oxygen cou- 
plets born of water, titanium dioxide, 
and UV rays. In the lab, notes Susan 
D. Richardson, a leading EPA water 
chemist, "You can get everything to 
go to carbon dioxide, water, and harm- 
less salts." But performance is less 
stellar outside the lab, unfortunately. 
UV light cannot penetrate water 
deeply, reducing the flow that can be 
made drinkable—and making titanium 
systems best-suited for small towns. 
—Mark D. Uehling 


Reservoir 


Ultrafiltered 
water 


Puy 


Ultraviolet light and titanium dioxide can provide a water-purifying option to chlorine. 


PUSHING THE LIMIT 


Prunea- 577977 DISCOVERY 


Special Encore Presentations Ju 8PM 


If You Can't 
See Why 
100% Acrylic 
Paint is 
Important, 
Maybe in 
A Few Years 
YOW Wilk. 


DIOME liECHNOLOGY 


EDITED BY JUDITH ANNE GUNTHER 


| PESTS 
Killer Breath 
| IT'S TRUE you catch more flies with 
honey than vinegar. But you can 


| catch even more with cows. 
Scientists in Africa investigating 


This zapper lures bugs with a substance Іп cows’ breath. 


carbon dioxide and octenol, chemi- 
cals released when cows exhale. Re- 
searchers in Florida confirmed that 
mosquitoes also are attracted to the 


two substances, particularly when 
used simultaneously. 

Now Flowtron Outdoor Products 
of Melrose, Massachusetts, has de- 
veloped an octenol cartridge for its 
ultraviolet bug zappers, sold as the 
Sears brand Skeeter Eaters. Flow- 
tron claims the octenol zapper at- 
tracts insects five times 
as effectively as a conven- 
tional zapper. But the real 
breakthrough may come 
next year, when the com- 
pany plans to offer a car- 
bon dioxide emitter. This 
combination of carbon 
dioxide and octenol, says 
president Sal DeYoreo, 
could make Skeeter Eaters 
“fifty times more effective" 
than ordinary zappers. 

Each $5 octenol car- 
tridge lasts about four months, 
when used three hours per day. A 
Skeeter Eater model designed to 
control bugs in an area up to one 
acre sells for $39; a 1⁄2 acre version 
is about $56.—].A.G. 


Mixed Blessings 


HEAT PUMPS, devices that pull in 
heat from outside to warm a house, 
tun into difficulty when a cold snap 
hits. Why? Because the greater the 
difference between indoor and out- 
door temperatures, the less heat the 
machine is able to bring into the 
house. As a result, heat pumps are 
installed with electric-resistance 
heaters for the coldest weather. 
Now an engineer at the National 
Institute of Standards and Technol- 
ogy has devised an inexpensive and 
practical chemical solution. Mechan- 
ical engineer Peter Rothfleisch re- 
placed a heat pump’s conventional 


the habits of a disease-carrying fly 
found that the insect is attracted to 
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refrigerant with two other refriger- 
ants—one with higher pressure 
than the original refrigerant, and 
one with lower pressure. In sum- 
mer, the machine uses a mix of the 
two liquids that mimics the original 
refrigerant, enabling the heat pump 
to maintain its cooling capacity. In 
winter, the heat pump uses more of 
the high-pressure refrigerant; this 
increases the compressor capacity, 
so the heat pump can move more 
heat, despite the cold weather. 

Tests indicate the mix boosts a 
heat pump's capacity by as much as 
10 percent. Rothfleisch is now try- 
ing a three-part mixture to further 
increase capacity.—].A.G. 
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BUILDING 


Made-to-Order 
Solar Homes 


THE NEWEST way to obtain solar 
heating may also be the simplest: 
ordering a factory-built home 
already fitted with passive solar 
and photovoltaic systems. Modular- 
home manufacturer AvisAmerica 
of Avis, Pennsylvania, recently 
teamed with Fully Independent 
Residential Solar Technology, or 
FIRST, a not-for-profit organiza- 
tion in Hopewell, New Jersey, to 
design and build homes that use 
solar heating for most or all of 
the house's heat and electricity. 

FIRST works with the home 
buyer to determine the types of 
solar technologies needed, based 
on the size, location, and orienta- 
tion of the house, and whether or 
not the house will be connected 
to the utility grid. The organiza- 
tion specifies the number of pho- 
tovoltaic panels, for example, or the 
installation of a solar water 
heater. The house is then assem- 
bled at the AvisAmerica factory, 
so it can be prefitted with addi- 
tional electric raceways for the 
photovoltaic system or with struc- 
tural supports for oversized south- 
facing windows. 


TECH 


Installing a factory-built solar house. 


FIRST and AvisAmerica have 
completed six modular solar homes 
to date. One, in Montpelier, Ver- 
mont, is not connected to the util- 
ity grid and uses about one-tenth 
the electricity of a comparable 
home in the area.—J.A.G. 


ADVERTISEMENT 


VIRTUAL: HOME HOW-TO 


Working around the house just isn't 
what it used to be. Today, many home- 
owners begin their Saturday projects 
at a computer keyboard—before they 
head for the workshop. 


The newest home-improvement software 
and CD-ROM titles incorporate sophisti- 
cated architectural modeling tools, 
real-time video action and whole 
encyclopedias of information relevant 
to their specific areas. 


Some examples of what you can find 
for your desktop computer include: 


* Home Construction—These architect- 
inspired programs provide three-dimen- 
sional examples of actual buildings 
that may be copied or modified to your 
needs, include relevant building code 
data for all designs, and print out plans 
ready for municipal approval. Some 
programs can go straight to structural 
fabricators for computer-aided manufac- 
turing of trusses and other precut 
components. 


* Landscape Planning—You can input 
your own house and property into 
these programs, then alter the terrain 
and surrounding shrubbery as you like. 
Walk through gardens, learn all about 
each item you see, and even watch 
how shadows fall and plantings grow 
through the seasons. 


* Interior Design —Take "live" guided 
tours of show homes, listen to decora- 
tors recommend, explain and sometimes 
argue with each other about the 
contents and decor, and make instant 
Internet connections to shop on-line 
for products. 


Mercury @ 


IMAGINE YOURSELF 
IN A MERCURY 
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HOME TECHNOLOG ÍT 


Shades of Things to Come 

TO MAKE WINDOWS better at 

retaining heat and keeping 

out cold, manufacturers 

have developed a variety of 

insulating glass coatings 

and frame configurations. 

Now researchers at Lawrence 

Berkeley Laboratory have 

taken that 1-2 punch and 

doubled it, developing a 

window panel system with 

cines Dark colors indicate heat lost by a conventional 

not only insulative window window (left) and by an Integrated Window System. 

glazings and frames, but 

also wall insulation and highly The prototype window system 

unusual shades. has two shades. One, a stiff interior 

The Integrated Window System, panel, slides up from a slot in the 

proposed by Paul LaBerge and his sill to cover the panes at night. 

colleagues, would arrive at a build- Its core is also filled with argon. The 

ing site as a complete wallsection— second shade, made of a specially 
woven, durable fab- 
ric, unrolls over the 


Gas-filled 
night panel 


eight feet tall and between two and 
four feet wide—that slips into place 
in conventional stud framing or 
other construction systems. Above 
and below the window, the section's 
wall cavities would be insulated with 
argon-filled panels that, although 
thin, have high R-values. 


Utilities path 


window exterior to 
block intense sun- 
light during the day. 
The fabric comes in 
a variety of weaves 
that filter a precise 
amount of light. At 
night, the home- 
owner uses an inside 
lever to roll the shade 
into a cavity above 
the window. 
Ultimately, either 
window shade could 
be automatically de- 
ployed by a pre-pro- 
grammed home auto- 
mation system, says 
LaBerge. More than 
being simply conve- 
nient, that capability could be cru- 
cial in some situations. If the night- 
time shade is accidentally left drawn, 
for example, the Integrated Window 
System could function like a solar 
cooker during the day, generating 
temperatures high enough to damage 
the window system.—J.A.G. 
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Dialing Faces 


VIDEOCONFERENCING for busi- 
ness may get most of the attention 
these days, but several companies 
are reviving the decades-old idea of 
a videophone for the home. 

MCI, for example, plans to un- 
veil its VideoPhone this summer. 
The MCI VideoPhone is a set-top 
box that cables to a TV and a regu- 
lar analog phone line. Inside are a 
camera, modem, and multimedia 
chip that compresses and decom- 
presses the digitized video signals. 
Screen size and resolution can be 
adjusted. The video quality is ex- 
pected to be better than previous 
videophones, though still jerkier 
than many videoconferencing sys- 
tems. VideoPhone will cost about 
$1,300 and will likely be available di- 
rectly from MCI (800-967-8433). 


Will Enhanced CDs 
Play in Your PC? 


MUSIC COMPANIES have been enliven- 
ing audio CDs with multimedia liner 
notes— lyrics, snapshots, video 
clips—viewed when the disc is 
played in a computer CD-ROM drive. 
Early attempts at such hybrid discs 
put the computer data on Track 1. The 
discs were compatible with most CD- 
ROM drives, but listeners had to man- 
ually skip to Track 2 to avoid the hiss 
of data. Random or shuffle play made 
these discs especially awkward to use. 
The hybrid format was deemed un- 
acceptable by the Recording Indus- 
tries Association of America, which 
issued a "voluntary specification" for 


TLECTRONICS 


EDITED BY CECILIA WESSNER 


Casio’s LT-70P Video- 
phone also hooks up to a 
TV and phone line, but it’s 
designed for still-image 
transfers rather than full- 
motion video. The $1,899 
unit displays a standard 
color image every 3.5 sec- 
onds, or a high-resolution 
one every 30 seconds. 

AT&T, meanwhile, says 
it has put its videophone 
plans on hold. The company 
had been working with Sharp to de- 
velop a successor to the original 
AT&T Video Phone. But another 
international phone company, 
British Telecom, is now selling an 
advanced videophone called Portrait 
9000, known as Presence in Eng- 
land. The $4,000 all-in-one unit has 
a 6-inch color LCD screen and cam- 
era perched above a desk-style 
speakerphone. The BT phone re- 
quires more expensive digital ISDN 


COMPACT DISCS 


Enhanced CDs (ECDs). It recommended 
that the audio portion begin at Track 1 
and computer data be invisible to 
audio CD players. 


1 


CD 
ECDs now accomplish 

this in one of two ways. The first is 
called Hidden Track, also known as 
Pre-Gap or Zero Track. In this method, 
the interactive portion of the CD occu- 
pies the inner disc before Track 1. CD 
players, which are unable to detect 
the computer data, automatically start 
playing audio at Track 1. Unfortunately, 
many CD-ROM drives are unable to de- 


tect the data either. 
The second method is Stamped 
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# LOU 


MEWSFRONTS| 


Hi mom: British Telecom's Presence videophone calling. 


phone lines but delivers relatively 
smooth video images at about 15 
frames per second. 

Wireless videophone products 
are on the horizon, too. Matsushita, 
Sony, and others have recently 
shown prototypes of handheld 
units. Matsushita's Panasonic divi- 
sion is preparing to sell one such de- 
vice, the Personal Handyphone 
System [What's New, April], in 
Japan in 1997.—Chris O'Malley 


Multisession, also called CD Plus or 
Blue Book. The multimedia content is 


recorded on the disc in a separate 
session, after the music. So audio 


playback stops at the end of the 
music. Not all CD-ROM drives are 


multisession capable, however. 


Sony Music attempts to fix this 


problem—at least with its own CD 


Plus titles—by including a software 
driver on a separate CD-ROM packaged 
with the audio CD. 

About 100 ECD titles should now 
be available. Most have yet to include 
the ECD logo, but even if they do, 
that’s no guarantee the ECD will work 
in your CD-ROM drive. Perhaps the real 
meaning of ECD is “Educated Con- 
sumer Desired.” —Michael Antonoff 


м 3 


You Can Please Six Of The People 
All Of The Time. 


Mercury Grand Marquis 
named “Best Large Car 
in Total Value" 
in independent survey: 

In a survey of owners of 1995-model 
full-size sedans, Mercury Grand Marquis 
owners gave their cars the highest rating 
in terms of total satisfaction for the dollar. 
And why not? In addition to its roomy 
six-passenger interior, Grand Marquis 
delivers a silky smooth ride, V-8 power, 


a vacation-size trunk and an impressive 


list of standard amenities. For more 
information, call 1 800 446-8888 or enter 
http:[[www.Mercuryvehicles.com for 
: nternet access. And imagine yourself in a 
9 NN Mercury Grand Marquis. 


ч 1 
= "The Strategic Vision 1905 Vehicle Experience Study, based on a total 
- of 31.440 new vehicle buyer responses indicating owners positive 
and negative experiences during the first до days of ownership. 
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ELECTRONICE 


integrated battery testers 
tell you when it's time to 
buy replacements. 


Signs of Life 


MURPHY'S LAW says that when you 
need to check the strength of a bat- 
tery, you've thrown away the pack- 
aging containing the tester. Now 
batteries from Duracell and 
Eveready have testing strips inte- 
grated right into their casings. 

With either product, simply grab 
the battery with both hands and 


press down on the two marked 
dots. Eveready's batteries have a 
black box that displays the word 
“good” if power remains. Duracells, 
however, tell you more precisely 
how much power is left, based on 
the length of a yellow bar. There is 
no additional charge for the inte- 
grated testers, which are found on 
battery sizes AAA through D. 
—Suzanne Kantra Kirschner 


Cloaking Device for 
Top-Secret Transmissions 


YOU'RE ATTENDING an out-of- 
town business meeting, and you'd 
like your assistant to fax the com- 
pany's latest sales figures to you at 
your hotel. But what if hotel em- 
ployees and other guests get a peek 
at the figures too? 

Now there's a way to protect 
faxes from prying eyes. University 
of Rochester engineers have in- 
vented a simple fax cloaking system 
that camouflages sensitive informa- 
tion in a pattern of black and white 
dots. The new system enables users 
to receive private faxes at machines 
shared with other users. 

То transmit a cloaked fax, the 
sender uses a machine equipped 


with software that hides text within 
a random pattern of dots. The only 
way to read the text is by placing a 
decoding sheet—a clear plastic page 
printed with a matching set of 
squiggles—over the fax. The cloak- 
ing software generates hundreds of 
thousands of patterns, so each user 
can carry a unique decoding sheet. 
So far, the system works only 
with large, boldface text. But with 
the advent of higher-resolution fax 
machines, it will be possible to use 
smaller text, says electrical engi- 
neering professor Kevin J. Parker, 
who invented the system with grad- 
uate student Meng Yao. They are 
seeking a manufacturer to license 
the technology as an inexpensive 
option for fax machines and com- 
puter fax-modems.—Dawn Stover 


High-Flying Options 


IF YOU'RE TIRED of watching the 
same movie or news clip as your 


fellow airline passengers, you soon 


may have an option. The latest in- 
flight services offer passengers an 
array of entertainment choices, 
including access to the Internet's 
World Wide Web. 

AirView, from the Network Con- 
nection in Alpharetta, Georgia, 
provides some 200 hours of video 
programming. Included are digital 
movies, music videos, games, and 
shopping, as well as e-mail and 
Internet access. Video is viewed 
on a 10.4-inch (640 by 480 dots) 
screen mounted on the seatback. 
Passengers control their selections 
by a touchscreen, remote control, 
or controls on the armrest. Key- 
boards are available for computer 
applications. The major interna- 
tional airlines negotiating with 
the Network Connection hope to 
sell enough advertising to offer 
AirView free to passengers when it 
launches in June. 

Another service, albeit a more 
limited one, is from Interactive 
Flight Technologies in Las Vegas, 
Nevada. Called the In-Flight En- 
tertainment Network, the service 
provides up to 30 movies that a 
passenger can start, stop, and 
pause at any time. Viewing occurs 
on a 9.4-inch (640 by 480 dots), 
armrest-mounted active-matrix 
touchscreen. The network is cur- 
rently free on Alitalia; other air- 
lines may set a per-movie charge. 
—MWilliam L. Thieriot 


Not Smoke, But Mirrors 


THE PROTOTYPE Nokia TV first 
commands attention because its 50- 
inch screen is remarkably bright. A 
closer look reveals another atten- 
tion-grabber: There's no flicker from 
scan lines. Closer still, and you see 
why. The crisp picture is composed 
of thousands of tiny colored squares 
individually winking on and off. 

The secret is Texas Instruments" 
Digital Light Processing, which 
promises big, brighter home theater 
and computer/TV multimedia sys- 
tems [Best of What's New,” Dec. 
'94]. Ten manufacturers are explor- 
ing products that incorporate the 
technology. 

In Digital Light Processing, 
hinged aluminum *micromirrors"— 


Projectavision lifts out for wall display. 


one per pixel—on a silicon chip can 
switch a thousand times a second to 
reflect light through a color filter 
and imaging lens. The result is 
brighter than LCDs, which project 
light through a matrix, and less 
bulky and expensive than CRTs. 
The current resolution is 640 by 480 
pixels; the next will support SVGA 
at 800 by 600. 


[BLEcrTRONICS 


That could be good news for 
home-theater fans. Projectavision 
of New York plans a clever 60-inch 
model, in which the rear projector 
can be removed from its cabinet 
to beam images up to 200 inches 
across (photo). With a price range of 
$6,000 to $8,000, the setup ships in 
November. Nokia of Germany plans 
a rear-projection TV for the Euro- 
pean market in 1997; it could reach 
the United States soon after. Other 
offerings coming soon are from 
Runco International and Vidikron. 

Projection-system manufacturers 
are also using the technology. First 
out will be nView Corp. of Newport 
News, Virgina, with its 23-pound, 
portable DiaMonD D-400 projector. 
It has two computer- and two video- 
input sources and a reversible cable 
for a Mac or PC. Price: in the $10,000 
range.—Mariette DiChristina 


year, one turkey stands 
clearly above the rest. 


True quality is too good to gobble. Enjoy it in moderation. 
‘Wild Turkey” Kenrucky Straight Bourbon Whiskey, 50.5% Alc VoL (1017) Austin. Nichols Distiling Co., Lawrenceburg KY. © 1996 Austin, Nichols 8 Co. Ine 


- You Need 


New handheld light 
bazooka blasts shadows 
over a mile away. 

The Light Cannon puts out 
over one and half million 
candlepower. Used by police 

and search teams worldwide. 

Unbreakable lens and housing are 

built for rugged use. Completely 
rechargeable, plugs into dash, home 
AC, or use totally cordless! 


Cordless 1.5 Million C.P. Light Cannon 
#CL715 $59.95. 


Micro-size voice disguiser even works with 
pay phones! 


Fool your friends, confuse your enemies, or be your i D hr 
own secretary. AM 

Unlike sophisticated voice-changers, the Micro- ү a 
Disguiser has no modular hook-ups! Slip it from ES MT 


your pocket and place it over any pay phone's 
mouth-piece! Miniature electronics alter your voice in 
a range of three different levels. 


Pocket Micro Voice-Disguiser #VC-168 $39.95 
Get one for a woman friend, too, and let harrassing callers think a man is at home. 


We Deliver. .. 


Low 


The Edge. 


Instead of 
killer sit-ups 
and time- 
devouring workouts, take the 
Abflex challenge: just 3 minutes 
a day, 5 days a week. You'll 
look and feel great, or your 
money back. 

It's the first home exercise 

machine to tone all four 
abdominal muscle groups. Why shell out hundreds for a big clumsy 
exercise machine? For a fraction of the cost, Abflex tones you in 
half the time. And best of all, you can take it anywhere. 


Abflex Fitness Machine #600-FX $55.00 


Order now and receive the training 
book and video absolutely free. 


Own the last of Russia’s restricted issue 
spy glasses. 


Introducing the sunglasses stolen 
from mother nature. 

Each lens captures the full spectrum of 
light, so you see clearly, with less distortion 
Then glare and haze are neutralized, 
polarized, and reflected back. With zero 
UVA, UVB, and UVC. Your eyes relax, 
yet you see the complete rainbow of color. # 
Eagle Eyes are the most soothing eye 
protection you'll ever own — guaranteed. 


Eagle Eyes Full Spectrum Sunglasses 
#8527 $39.95. 
Complete with metal case and lifetime guarantee. 
If they ever break, the maker will replace them 


Designed for Soviet operatives. 
All metal micro-binoculars fold 
away to disappear into palm or 
shirt pocket. Yet super 

“ advanced coatings and huge 2.5 x 
17.5 power yields crystal clarity, even in low-light 
conditions. Hunting, sports events, concerts, 
nature study, or surveillance. 


п Dual Focus KGB Micro-Binoculars 
#R-215 $29.95 


Can also be used reversed as low power microscope. 
Includes Russian documentation. Hurry, comrade, 


absolutely free. 


Hear the teeming rainforest of your 

own backyard. 

The sound amplifier you may 

have read about. Whisper 2000 

captures even far-away sounds, 

and delivers them to you, 
crisply and clearly. Great for 
nature study, security, 
lectures. Built-in volume lets 
you adjust for sensitivity. 
Complete with ear-phones 
and our no-risk guarantee. 


Whisper 2000 Sound 
Booster #W-2000 $18.95 


supplies limited. 


Back off highway bullies! 

Activate any radar detector 
within 3/4 of a mile. Point it 
down the road, and watch 
brake-lights light-up the 
sky! Back off those 18 
wheelers eating your back 
bumper. Slow down that 
maniac who just passed you at 
110 mph. Have a blast next 
vacation, or amuse yourself on 
your cruise to work. 


E The Zapper Radar Activator 
#AXT-10 $59.95 


Satisfaction Guaranteed or Your Money Back. 


Ком Powerful and ingenious 
Бирр эш e Tactical One-Hander is 
^ unlike any other knife you 
m will own. 
Roll your thumb and expose a 
drop-point blade of 440A 
"T. stainless — hollow ground and 
scalpel sharp. An adjustable 
Toothpick double-disc pivot screw allows 
for complete blade speed 
Handy control. Compress the strategic 
lanyari hole locking device — just as quickly 


your blade is closed. 

The lean profile of The 
Edge Tactical One-Hander is les than 1/4". Each is machined and milled from a 
solid bar of pure chromium spring steel. When the unknowns of work, sport, or 
emergency demand fast one-handed performance, there is no tougher knife. 


Really useful, razor sharp 


knife with mirror polished blade Reverse side of case bas accurate inch and centimeter rulers 


Finally. A high-quality ш уш ines conoces 


j - і and ruler all in one compact Wi Edge Tactical One-Hander SERGIBIGERTONS 
Knife andIOUI-M that 7507 опе en #7004 58996 PEL r 
fits In your wallet. carry it in your wallet. The E Edge Tactical Gator-Edge Length Closed: 4'MOcm Blade: 440A/R57-59 
Credit Card Companion™ is a #7005 $39.95 Weight: 2.402/67.29 Blade Length: 377. 5от 


high quality, functional toolkit. Each is complete with a slim 
business card wallet. 

At just 1.3 ounces, the Companion is so light you won't 
know you're carrying it. But it will be there 
when you need it. 


li The ToolLogic Credit Card Survival 
Knife & Tool Kit #TL-650 $27.95 


Carry the world's smallest night-vision scope - in your pocket! 
Have you ever looked through a night-scope? It is phenomenal, period. 
Press the switch on the Moonwalker. Light is amplified ир to 6,000 times. 
Sec into woods, across lakes, down the street, or across your yard — even on 
the darkest of nights! The private world you see will astonish both you and 
your family. The Moonwalker is just 5" x 2 
1/2" small. Yet field of view is a 
remarkable 20°. Dual-focus adjusts 
the precision optics for any 
distance. Complete with 
batteries, case, and carrying strap. 


E The Moonwalker 


Night Vision Scope 
#NZT-12 $399:00. 
Your price $249.00. 


NIGHTHAWK 
PISTOL CROSSBOW 


The legacy of 
medieval Europe 
streaks into the 
future. You 
command 40 
pounds of 
awesome die-cast 
stopping power. 
The Nighthawk will rip 
a bolt through X" 
plywood – with 
dead-eye accuracy. ift, silent, and not a toy. 
with the power г no-risk gugfantee. 

E Nighthawk Pistol Crossbow #1066 $29.95 
18 12-pack extra PVC/steel bolt-arrows. #1066-12 $4.95 
18 12 threaded aluminum shaft bolts in anodized gold. #1066-А $9.95 


‘est fire one 
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THE EDGE COMPANY 


KNIVES, TOOLS, GIFTS, & HI-TECH ACTION GEAR 
P.O. Box 826, Brattleboro, VT 05302 • 1-800-732-9976 


T! 

With any order over $75.00. 
Pocket Spy Telescope. Looks like 
a pen. Magnifies 3x or reverse and 
it’s a low power microscope. #4315 


KEY? PS06296 _ 
Call Toll-Free 1-800-732-9976 or fill out order form and mail to: The Edge Company * P.O. Box 826 * Brattleboro, VT 05302 or on line at www.edgeco.com 


Name. Model # | Description Qty | Price Bach | Total 


Address | 
City State Zip 
Telephone ( ) WE SHIP | 


Method of Payment: О Check or Money Order enclosed | 
VISA. О MasterCard О Amex О Discover О My order is over $75.00 please send me my FREE Pocket Telescope. 
CreditCard [ [[ T T TTT TTT TT TTT) [AAs send mea special 2 year Edge Catalog subscription. $2.00 
Exp Date: L Issuing Bank of Card. 
T certify that Tam over eighteen years of age and assume liability for laws in my area анса луну аам Shipping 
concerning products I have ordered: fall refund, credit, or exchange. Your choice. Plus - every Edge 
product is covered by our famous lifetime warranty. 


Add $6.00 FedEx sipping and insurance per item, $2.00 cach additional item, АП orders shipped within 48 bours. 


CALL TOLL-FREE 1-800-732-9976 ш Saas 


of the hottest knives, tools, and the world. Sec it for yourself. 
UE aan dare RET gifts in the 
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| ELECTRIC CARS | 
Showroom-Bound 


GM PLANS TO BE the first major au- 
tomaker to place a car specifically 
built as an electric vehicle in its 
showrooms, a turning point for the 
fledgling electric car industry, which 
up to now has seen only a handful 
of specialized conversions on the 
market. GM will soon be joined by 
others, including Ford and Chrysler. 
GM anticipates selling the ЕУІ 
through its network of Saturn deal- 
ers. Details have not yet been an- 
nounced, but Saturn expects that 


GM's EV1 is recognizable 
at a glance as an 
electric car. Ld 


Works Great, 
Less Filling 


NEW CHEMISTRY promises to expand 
the lifespan of the latest, more-pro- 
tective antifreezes to five years and 
100,000 miles. The first two longer- 
lived coolants are available from Tex- 
aco and Prestone, and others are sure 
to follow. Texaco's comes as the fac- 


els (except Geos and Saturns),-so 
owners can just about forget ever 
needing to replace their coolant. 
Previous long-life antifreezes 
lasted four years and 60,000 miles; 
regular antifreeze typically works for 
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tory fill in all General Motors ‘96 mod- 


most of the vehicles, priced in the 
mid-$30,000 range, will be leased, 
with local electric companies pro- 
viding home-charging stations. The 
ЕУІ has seen considerable road 


time as the Impact, a prototype two- 


seater now in its fifth generation of 
development. 

The ЕУІ uses lead-acid batteries 
and an AC induction motor for 
power. In addition to its electric- 
from-the-word-go origin, the EV1’s 
curb weight of only 2,970 pounds 
and СМ” attention to detail distin- 
guish the car from the pack. 

The details include some ideas 
that may migrate to other GM vehi- 


two years and 30,000 miles. Both of 
the new formulations are ethylene gly- 
col-based, but they replace the tradi- 
tional cocktail of chemical corrosion 
inhibitors and buffers with carboxylic 
acids. “The carboxylics are not de- 
pleted like [frequently used] nitrites 
but provide corrosion protection like 
no other conventional coolant,” says 
Ron Moser of Texaco, which sells its 
version nationwide as Havoline Ex- 
tended Life Anti-Freeze/Coolant; GM 
calls it Dex-Cool. The Prestone 
LongLife 5/100 Antifreeze/Coolant is 
compatible with Dex-Cool, says Tom 
Lindberg of Prestone. 

Standard inhibitors act to protect 


cles, including a keyless start-up, us- 
ing keypads on the door and center 
console; and an instrument array 
mounted at the center base of the 
windshield. 

The technology behind the EV1 
has been evolving. The Society of 
Automotive Engineers (SAE) has set 
standards for charging couplers, and 
the EV1 now sports a standardized 
induction “paddle” that brings cur- 
rent onboard without exposed con- 
ductors. Also now conforming to 
SAE specifications is the battery 
module—a recombinant lead-acid 
pack now slightly larger than earlier 
models. The estimated range of the 
EV] is from 70 to 90 miles with an 
85 percent discharge. 

A blower now cools the batteries 
and vents hydrogen gas during char- 
ging—a critical capability when the 
mercury climbs. 

The ЕУІ is the only production 
car you would recognize at a 
glance as an electric—its aerody- 

„ namic shape and thin tires for 
rolling efficiency are the 
tipoff. The EV market will 

soon be swelled by Ford's con- 
verted Ranger pickup, Chrysler's 
electric minivan, and GM's electric- 
powered S-series pickup.—D.M. 


engine components, but they can also 
create their own problems—and the 
result, says General Motors, is that 
coolant-related repairs are the third 
most frequent cause of roadside emer- 
gency care. Commonly used silicates, 
for example, are dissolved solids that 
can impede heat transfer in a vehi- 
cle’s aluminum heat exchangers and 
can eventually build-up to cause 
water-pump failure. Phosphates, an- 
other traditional additive, contribute 
to scaling. The Havoline and Prestone 
formulas use neither. 

The last, most easily noticed, dif- 
ference: The new antifreezes are or- 
ange.—Mariette DiChristina 


FOR TRACTION. FOR TREADLIFE. 


NEW GOODYEAR 
INFINITRED" 


THE FIRST TIRE WITH A 


LIFETIME 


TREADLIFE LIMITED WARRANTY. 


GUARANTEED 


FOR AS LONG AS YOU OWN YOUR CAR: 
CALL: 


1-800-GOODYEAR 


FOR A LOCATION NEAR YOU. 


THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM. 


*Lifetime treadlife LIMITED warranty from manufacturer, Exclusions apply. See dealer for details 
\fler three years, owner is responsible for 50% of m 


PROBLEM: 
DAMAGE 


ADVANCED FORMU 
ENGINE TREATMENT = 


VUS. QUART (946 Iter) 


THE ENGINE-WEAR PROTECTION 
OF SLICK 50° 


Slick 50° Advanced Formula Engine 
Treatment™ bonds to engine metal 
to lubricate and protect at start-up. 
Pour in a quart at your next oil change. 
And do it once a year for the 
life of your engine. 


[4 M ad ш 


a ur nurum 
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Interactive Electronics 


А CONCEPT car created by GM's 
Delco Division explores the extent 
to which high-tech electronic sys- 
tems can be integrated into an auto- 
mobile. The result: a 22-feature tour 
de force of electronic gadgetry. But 
the point of the exercise wasn't 
merely to demonstrate how many 
computers could fit on the head of 
a pin. The mission, according to 
Delco, was to explore how various 
systems could be integrated, and 
how they would interact. 
Instead of using add-on 
components, “we wanted to 
show what is possible with a 
Delco's SSC concept car (below) includes 


an "eyes forward" instrument cluster 
(right) with a reconfigurable screen. 


Anti-Whiplash 
Seat for Saab 


SAAB WILL introduce an anti-whip- 
lash head restraint on the 1998 
model Saab 9000. 

Bucking the trend toward elec- 
tronically controlled security de- 
vices, the restraint, developed by 
СМ Delphi Division, uses an in- 
genious system of mechanical 
levers to move the headrest up and 
forward to support the head and 
neck in rear-end crashes. The sys- 
tem is triggered when the occu- 
pant's body activates a “paddle” 
mechanism in the seatback. 


A UTOM OTI VB 


systems approach, where all the 
electronics are in sync, communi- 
cating with and reacting to each 
other,” says Gary Dickinson, Delco 
Electronics president and CEO. 

Many features of the concept car 
are familiar, such as high-intensity 
discharge lighting, front and side 
airbags, and low-pressure tire sens- 
ing. Breaking new ground is an oc- 
cupant sensor that disables the 
airbag if the seat is empty or occu- 
pied by a child. Also new are intelli- 
gent rear brake lights sensitive to 
brake pressure: They are brighter in 
a panic stop, warning the next car. 

Security features include keyless 
entry (which auto- 
matically adjust seats 
and steering wheel 
to preprogrammed 
settings), an intrusion 
sensor, and a GPS- 
activated stolen-car- 
tracking system. 

New lighting systems are 
deployed extensively—the 
aforementioned high-intensity 
headlights and a perimeter 
lighting system that even illu- 
minates underneath the car. If 
all this fails, a night-vision sys- 
tem improves your view even 


in pitch blackness.—D.M. 


Pressure from the driver's weight activates a 
protective headrest mechanism. 
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GM says that the mechanism's 
development was spurred by sled 
and crash dummy testing that iso- 
lated specific back and neck injuries 
caused by ineffectively aligned seat 
components.—D.M. 
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Toughness for Touring 


А NEW-GENERATION touring tire 
introduced by Bridgestone aims to 
enhance the multiuse tires now on 
the wheels of several high-perfor- 
mance luxury cars. 

Introduced inthe late '80s, tour- 
ing tires split the difference be- 
tween mainstream tires, for which 
ride quality and tread life are priori- 
ties, and performance tires, for 
which steering response and corner- 
ing grip are key. The timing was 
perfect for the new wave of luxury- 
performance sedans such as the 
Lexus 1,5400 and Cadillac Seville 
STS. Bridgestone's second genera- 
tion of high-performance, long-wear 
touring tires will be ready as many of 
those cars need replacement rubber. 


About the only thing not 
changed is the Turanza name. 
Seven years of development and 
two innovative technologies 
boost the Turanza’s wet traction 
by seven percent, tread wear 
by 20 percent, and winter 
traction by 10 percent, ac- 
cording to Bridgestone. Car- 
bon black reinforcing filler 
is formulated into longer 
chains for better adhesion 
with the rubber polymers 
used in the Turanza's tread, 
thereby improving both tread 
life and rolling resistance. At the 
design stage, a computer-aided ap- 
proach called Contour Optimized 
Casing Shape resolves conflicts 
among such variables as tread pat- 
tern, carcass cross-section, and side- 
wall stiffness. 

The new Bridgestone Turanza 
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The new construction of the Bridgstone 
tire spelis longer life. 

is offered in 31 sizes with Т,Н, V, 
and Z speed ratings. All are de- 
signed for four-season use and cov- 
ered by both a 30-day satisfaction 
guarantee and a 40,000 to 80,000 
mile (depending on speed rating) 
tread-life warranty.—Don Sherman 


Make your whitewalls gleam 
with new Ргеѕіопе? Professional Clean, 


oc-— 


Brush for dazzling whiteness. 


the only Whitewall Cleaner with its own built-in brush. The powerful foaming 
cleaner and tire-cleaning brush are all you need to brighten whitewalls and 
raised white letters, and restore blackwalls to 
their deep natural luster. It's a brush with Prestone Professional Clean 
greatness, in the Prestone Zone" The cleaning kit in a can. 
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Recharging on the Pike 
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DRIVERS ALONG Interstate 90in — ' 
Massachusetts will soon seesignsat — | 
several service areas guiding them to ! 
electric vehicle recharge stations. ! 
Three of these stations should beop- : 
erating by the end of the year anda ! 
fourth by 1998. Eventually all 11 ser- | 


PREVIEW 


Social Climber 


LINCOLN MERCURY enters the sport- 
utility arena with the introduction of 
the Mercury Mountaineer, a targeted- 
to-women vehicle based on the Ford 
Explorer. 
The base-level Mountaineer ascends 
beyond the 
Explorer Бу / 
offering a 
larger stan- 
dard 5.0L, 210- 
horsepower V8 engine 
along with a different auto- 
matic all-wheel drive, and sus- 
pension tuning for a gentler ride. These 
are now options for the Explorer as well. 
Rolling around on an ice-covered 
track, the Mountaineer provided a rela- 
tively cushy, well-mannered ride. The 
V8 engine deserves part of the praise. 
With the larger powerplant, engineers 
had to lower the engine block—and 
consequently, the center of gravity— 
providing more stability. The Moun- 


Front 
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vice areas along the Turnpike should 
have recharging facilities—the the- 
ory being that with a station every 20 
miles, no driver need worry about 
running out of “juice.” Boston Edi- 
son, which is sponsoring the pro- 
gram along with the Turnpike 
Authority and other local utility 
companies, hopes to make the entire 
state “EV-ready” before the decade’s 
end, with plans to install charging 


DRIVE 


taineer is based оп Ford's latest sport- 
utility chassis; A more conventional full- 
time all-wheel drive system replaces the 
sometimes-slow-to-react high-tech Con- 
trol Trac four-wheel drive system in 
the Explorer [see "Masters of Mobility," 


When the going gets tough, a viscous cou- 
pling automatically transfers torque to the 
front or rear of the Mercury Mountaineer. 


Oct. '95]. Normally, the Mountaineer's 
planetary transfer gear-set delivers 
65 percent of engine power to the 
rear axle and 35 percent, front. In 
slippery going, a viscous coupling 
transfers torque to the front or rear 
axle, as needed. The V8 takes the ex- 
pected hit on mileage, with 14 city 
and 18 highway— compared with Ex- 
plorer's 16 and 22, respectively, for 
the base V6.—M.D. 


stations along all interstate highways 
in Massachusetts. 

The stations will resemble self- 
serve gas pumps, with customers pay- 
ing by credit or ATM card. Customers 
will insert a “paddle” at the end of an 
electric cable into a rectangular slot 
in the car. The inductive charging 
units can supply enough current to 
recharge a depleted battery in about 
15 minutes.—Steve Nadis 


Long-Range for Electrics 


MOVING TO THE 
second phase ofa \ 
program to develop * 
lithium-polymer + 
batteries for electric cars, 3M Corp. 
has designed a solid-state battery 
that is tough, durable, and can be 
wound and formed into almost any 
shape—flexible enough to be 
packed easily into the bottom of 
seat, for example. 

The 3M design consists of cells 
made from a flexible, multilayered 
film laminate as thin as 100 microns. 
It has five layers: current-collecting 
metal foil, cathode, electrolyte, 
lithium foil anode, and insulator. 

Lithium-polymer promises a 
very high energy density, along 
with a relatively low cost of manu- 
facturing—two key ingredients in a 
successful electric car battery. 

The second phase of develop- 
ment is to create a successful 
series-battery that could power an 
electric car about 300 miles, giving 
it the approximate range of a gaso- 
line-powered car. U.S. automakers 
are helping with the program—D.M. 


Insulator Lithium foil (anode) 


Electrolyte 


Metal foil 
(current collector) 


The battery's lithium-polymer construction. 


Cathode 
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Dishing the Data 


THE PIZZA-SIZED satellite dish that 
beams broadcast signals to more 
than a million television sets today 
will soon be bringing TV and more 
to PCs, thanks to a new collabora- 
tion by Microsoft and Hughes" 
DirecTV division. 

Slated to begin later this year, 
the new service will reach PCs via 
the 18-inch dish antenna now used 
to feed Direc TV's 175-channel sig- 
nal to set-top Digital Satellite Sys- 
tem (DSS) receivers. Some new PCs 
will be equipped with receivers to 
decode the DSS signal, and add-on 
boards will be available to retrofit 
existing PCs with receivers or con- 
nect them to a DSS decoder that's 
already installed. 

You can watch DirecTV’s entire 
lineup of broadcast, cable, movie, 
and sports channels on your PC’s 
small screen—though it’s not clear 
why you’d want to. Thus-far un- 
specified “interactive data services” 


Broadcast Bits 


Using its direct broad 
cast satellite system 
DirecTV will soon begin 
beaming TV programs 
and data services to PCs 
equipped with satellite 
decoders. 


the companies say they will offer 
may be of more serious value. 
These services might include the 
ability to download sports statistics, 
selected Web pages, multimedia 
magazines, and various offerings 
designed to complement TV view- 
ing. The broad bandwidth of the 
satellite signal can deliver graphics, 
audio, and video content in sec- 
onds, as opposed to minutes with a 
modem and phone line. 

Since the data delivery is one- 
way only, there are no plans to offer 
full Internet access via satellite, ac- 
cording to the companies. But Mi- 
crosoft is developing add-on 
features to Windows 95 that make 
it easy to shift from DirecTV con- 
tent to related material on the Web. 

Prices have not yet been set, 
but the tab for decoder boards is 
expected to be less than $200. Di- 
тес ТУ says data services may add 
$5 to $10 to your monthly TV bill, 
depending on the options you 
choose.—Stephen A. Booth 


MNEwWSFRONTS 


Our monthly filter of the 
Internet's World Wide Web. 
The Car Place 
http://www.cftnet.com/members 
/rcbowden/ 

Cruising and critiquing. 

Space News Online 
http://www.spacenews.com 
Updates on the final frontier. 
MendelWeb 
http://www.netspace.org/ 
MendelWeb/ 

The origin of genetics. 

Smart City 
http://www.fujifilm.com 
Inside the Advanced Photo System. 
Sovietski Collection 
http://www.sovietski.com 

KGB collector items. 

ENIAC Virtual Museum 
http://www.seas.upenn.edu/ 
The granddaddy of computers. 
MapQuest 
http://www.mapquest.com 
Pull over and check the Web. 
Health Ink 
http://www.healthink.com 
Your medical queries answered. 


E.P.A. Office of Air & Radiation 


http://www.epa.gov/oar/ 
Don't hold your breath. Unless... 


Transportation Research Center 
http://www.utexas.edu/dept/ctr/ 
Transit for 2000 and beyond. 


Weather Dude 
http://nwlink.com/~wxdude/ 
Meteorology made simple. 


Gamer's Place 
http://www.dsu.edu/~halversp/ 
Angles, hints, and cheat sheets. 
RaceLink 
http://www.racelink.com 

Data for the auto-revving crowd. 


The Internet Braille Wizard 
http://www.access2020.com/ 
English-to-braille translations. 


—Suzanne Kantra Kirschner 
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that's the RJ-11 standard. And any- 
thing less than rigid conformity in 
other areas might well spell disas- 
ter. If your Chevy were too differ- 
ent from your Toyota, you might 
hit the gas pedal when you need 
the brake. (New York cabbies would 
suddenly fit right in.) 

But those examples of the bene- 
fits of standards make it all too easy 
to blindly fall into line. In fact, the 
forming of standards often has 
more to do with manipulation of 
the market than with the creation 
of compelling products and fea- 
tures. The establishment of elec- 


| BEYOND HERE | 
The Slow Burn 


THE high-tech 
world seems to 
move at a break- 
neck pace. Al- 
most daily, new 
inventions, tech- 
nologies, prod- 
ucts, and heroes 
emerge. 

But the reality is somewhat dif- 
ferent—a lot different, actually. In 
fact, our tech-driven world can 
move pretty slowly and take many 
detours. And this has more and 
more people doing a slow burn. 
One of the chief culprits is our 
obsession with standards. 

If you bought a Beta VCR deck 
instead of a VHS player in the 
1980s, you already have a feel 
for the problem. Beta worked 
fine—better than VHS, in fact— 
but it didn't win the standards war. 
If you chose OS/2 to deftly juggle 
multiple applications rather than 
wait for Windows 95, 
you're also likely to be 
aware of the raging war's 
complexity. Ditto anyone 
using a V.Fast modem 
while awaiting the "offi- 
cial" V.34 standard for 
28,800bps modems. 

It's not that these deci- 
sions weren't wise. Even 
today, Beta, OS/2, and V.Fast will 
beat out VHS, Windows 95, and 
V.34, in many instances. These 
technologies were, and are, supe- 
rior. But they're not “standard.” 
Some call it marketing. I call it in- 
cestuous collusion among compet- 
ing companies who think they 
know better than we do what we 
consumers need. We don't make or 
break new technologies; they do. 

It's not that we don't need stan- 
dards. We do. Without them, 
there'd be no accepted way to plug 
a modem into a telephone jack— 


BY GINA SMITH 


, 


tronics standards, de facto or 
decided upon, can be particularly 
nefarious. Ever wonder why it took 
so long for multimedia PCs to 
catch on when Commodore’s thor- 
oughly multimedia Amiga debuted 
more than a decade ago? Because 
Intel, Microsoft, Apple, and com- 
pany hadn’t signed on yet. Ever 
wonder why you still can’t buy a 
color fax machine? The printing 
and compression technologies are 
in place—have been for years. But 
there’s no standard. Ditto for color 
copiers, which the Canons and Xe- 
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roxes of the world have not deemed 
important enough yet to put on 
the fast track, despite proven inkjet 
and laser technologies. 

The sad fact is, computer and 
consumer electronic firms have a 
history of offering us products 
when, for a multitude of profit-dri- 
ven reasons, they are ready to make 
them, and not when we consumers 
are ready to buy them. And, for 
purely political reasons, govern- 
mental bodies such as Congress 
and the FCC too often won't get 
out of the way of progress. 

We're not without fault as con- 
sumers. We vote with our dollars, 
and too often do so like a herd of 

sheep rather than intelligent in- 
dividuals. No one wants to get 
stuck with an incompatible 
or obsolete product, but 
that’s the risk. And unless we 
take it, we’re stuck with a slow 
parade of safe and ultimately less 


™ fascinating technologies. 


Speaking for myself, I want a 
color fax machine right now 
and would pay serious money 
for one (or two, if need be), 
even in the absence of 
any standards. I also 
want a cable TV mo- 
dem for high-speed In- 
ternet access, an easy 
way to record my own 
CDs and CD-ROMs, 
a satellite dish that 
brings me national 
and local TV channels, and a sim- 
ple video phone in my kitchen. Ide- 
ally, I'd like all of these things to be 
cheap and standardized and ap- 
proved by government do-gooders. 
But mostly, I'd like them now. 


Gina Smith is the author of 101 
Computer Answers You Need to 
Know, and a syndicated radio talk 
show host. She appears regularly on 
Good Morning America. E-mail 
comments to PSLetters@aol.com. 


YOU'LL LEARN TO BE FOCUSED. 


УС æ SGT. L. PETERSON 


SO WHEN YOU GET $30,000* FOR CO 


ARM 


BE ALL YOU CAN BE. 


*|F YOU QUALIFY FOR THE MONTGOMERY б! BILL PLUS THE ARMY COLLEGE FUND. 


SOS! 


FYI. 

Over 6600 locations. 
Knowledgeable people. 
Questions answered. 
ASAP. 


R) RadioShack. 
You've got questions. 


We've got answers? 
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The New Violence 


EVEN AS the public debate intensi- 
fies over ways to curb TV violence, 
CD-ROM games are upping the 
bloody ante. 

One of the newest and least 
tasteful, called CatFight: The Ulti- 
mate Female Fighting Game, from 
Atlantean Interactive, portrays 
women with supermodel physiques 
who are as vicious as the most vio- 
lent of men. One victor, for in- 
stance, stands in a pool of blood 
dangling her opponent’s head and 
spine as a trophy. 

Meanwhile, one of the first com- 
puter games to put blood on the 
screen is back. Doom II from Id 
Software includes an “ultra-vio- 
lence” level. Strife, from Velocity, is 
another first-person-viewpoint game 
in which you wander around trying 


In CatFight, the blood flows freely but the 
combatants’ makeup stays in place. 


to kill nearly everything that moves. 
Your adversary, known as the Entity, 
“feeds on violence, bloodshed, and 
destruction.” 

For those who prefer their vio- 
lence bloodless, MechWarrior 2 
from Activision lets giant robot war- 
riors do the fighting. 7th Level’s 
Battle Beast offers morphing, bat- 
tling cartoon animals performing 
what the company promises will be 
“elaborate victory and death dance 
sequences.” Can a V-Chip proposal 
for computers be far behind? 

— Michael Antonoff 


Company Monthly cost 
AT&T $19.95* 
ма $19.95* 
UUNet $30 
PSINet $19.95 
Netcom $19.95 
GNN (America Online) $14.95 
Access Net Direct (Prodigy) variable 


Includes 

Unlimited access 

Unlimited access 

25 hours; $1.75 per additional hour 
Unlimited access 

40 hours; $2 per additional hour** 
20 hours; $1.95 per additional hour 
$1 per hour; 5 free hours after 15 


“For its long-distance customers "*Unlimited midnight to 9 a.m. and weekends 


Internet Dealing 


AT&T’S RECENT offer to connect 
its customers directly and inexpen- 
sively to the Internet is prompting 
consumers to rethink their choices 
—and rivals to rethink their own of- 
fers. The result: You're more likely 
to get a good deal, and a flat 
monthly rate, than before. 

So far, only a few companies 
have officially changed their pricing 
in response to AT&T’s new World- 
Net service, which offers unlimited 
direct access to the Internet for 
$19.95 a month ($24.95 if you’re not 
an AT&T phone customer). Many 


other providers continue to offer 
packages for blocks of hours, plus 
per-hour fees for additional hours, 
But virtually all say they are moving 
toward flat-rate pricing. 

Eventually, services such as 
America Online and CompuServe, 
which offer indirect Internet access, 
may be forced to take the same 
approach. Most include only a few 
hours of online time in their 
monthly fees. However, America 
Online and Prodogy now offer sepa- 
rate, direct Internet services as well 
[see above table].—C.O., with 
William L. Thieriot 


irst it catches your eye, then it tracks 

it. It’s the sleek Canon Е55000. The 
only camcorder that offers an autofocus 
system and special functions that are 
solely controlled by the movement of 
your eye. 

To operate the ES 5000's Eye Con- 
trolled Focus, simply look through the 
viewfinder, direct your eye to any subject 
within the frame, and the camcorder 
automatically focuses there. Redirect your 
eye somewhere else within the frame and 


instantly the camcorder refocuses at 


Presenting the ESS000 


with the world's first 
Eye Control System. 


Canon's Eye Controlled Focus is operated by the movement of your eye 


ES5000 


But there's more to the ES5000 than 
just what meets the eye. Consider its many 
other sophisticated features. Like a power- 
ful 20x Optical/40x Digital Zoom, 
Canon's renowned Optical Image Stabi- 
lization system, a Super-High Resolution 
180,000-pixel Color Viewfinder, and a 
high-quality Hi8 format for truly profes- 
sional results. Add to all that its sleek, 
ergonomic, metallic design and you begin 
to see why the super-compact ES5000 is 
the biggest news in camcorders today. 


For more on the ES5000, call us at 


the new position. Never before has Other ЕЅ5000 functions can be activated through our 1-800-OK-CANON or visit us at 
autofocusing been smoother or simpler. — exclusive Eye Control technology as well. Youcanstartand — http://www.usa.canon.com on the Web. 
With the ES5000 what you see is literally stop recording, display dates and titles, fade, operate digital We're sure you'll find it to be an eye- 
effects and more, all with just a glance. 


what you shoot. opening experience. 


© 1996 Canon U.S.A., Inc. 


PNL 


Ф 
8 
8 
= 
E 
$ 
а 
g 
5 
о 
© 
2 
5 
3 
т 
9 
9 
т 
E] 
[e] 
© 
3 
8 
g 
Ei 
E] 
> 
D 
ĝ 
2 
E 
2 
$ 
@ 
$ 
zi 
$ 
& 


WRI UIM ШЕТ PUR 3IAOW AUL 


‘ued Jins NOA ajum 1ӘШШП$ ay] Jo ѕшәлә 1596619 om} əy} JO ued ag 


16201 1noÁ ye | Ájnp Suejs ajes 


COMPUTERS & SOFTWAR 


he executed everything he learned 
and just smothered the machine." 
Indeed, when Deep Blue resigned 
the final game, nearly all of the 
chess pieces were still on the board. 
Technical factors were critical 
as well. Part of Deep Blue's failing 
was that communication among 
the IBM supercomputer's 32 
processors was not all it should 
have been, says Valvo. And 
the very human tendency to 
interfere was another nega- 
tive consideration. In the 
fifth game, for example, 
the Deep Blue team turned 
down Kasparov's offer of a 
draw—despite the com- 
puter's recommendation to 
accept it. Deep Blue then 
went on to lose the game. 
Deep Blue may yet get its 
revenge. А rematch with 
Kasparov is tentatively 
planned for next March 
at the Association for 
Computing Machin- 
ery's annual conference 


in San Diego.—M.A. 


All the Wrong Moves 


WHY DID Deep Blue, the world's 
most powerful chess-playing super- 
computer, lose to world chess 
champion Gary Kasparov? Mainly, 
it seems, because humans are 
more adaptable. 

Kasparov beat the IBM super- 
computer 4-2, exactly as he had 
predicted to POPULAR SCIENCE in 
an interview two months ear- 
lier "Curtains For Kas- 
parov?," March]. The IBM 
team's hopes were high af- 
ter Deep Blue trounced the 
world champ in the first game. 
But then Kasparov became a 
moving target, according to chess 
master and computer consultant 
Michael Valvo, the arbiter who 
hovered over Kasparov and his 
IBM opponents throughout the 
tournament. *I saw him, game 
by game, understand how 
the computer played, and 
he got better and better," re- 
calls Valvo. "The sixth game 
was like a graduation, where 


The system works by monitoring 
the pace of keystrokes. A timing de- 
vice traps keyboard signals before 
they reach the computer processor. 
This box then sends out two signals 
of its own—one that goes to the 
computer, and another that shows 
how many milliseconds have elapsed 
since the last keystroke. If the typ- 
ing pattern varies from the recog- 
nized one, the computer prompts 
you to type a few lines of text. If 
the patterns still don't match, fur- 
ther access is denied. 

The researchers claim the system 
spots intruders 99 percent of the 
time and even detects unauthorized 
users after you have entered a pass- 
word.—Linda Wasmer Smith 


Personality Type 


ONE SIMPLE way to improve com- 
puter security may lie at your finger- 
tips—but it’s not your fingerprints. 
Rather, your typing style may some- 
day be the key to keeping snoops 
out of your computer. 

At least that’s the conclusion of 
New Mexico State University profes- 
sor Juris Reinfelds, who contends 
that the way a person tickles the 
computer keyboard is a highly indi- 
vidual trait, and one that remains 
stable over time. Reinfelds and two 
colleagues have developed a secu- 
rity system that uses typing 
rhythms to guard against unautho- 
rized computer access. 


——————————— 


Do you 
have what 
it tc 


Adjustable wide-angle tip for | 
large flat surfaces. Produces 8" to 
12"spray pattern. Use for late 


The round tip produces a smaller, 
5"to 8" spray pattern. 


The stain tip is best for 
staining, sealing or waterproofing. 


Latex dries quickly, holds 
its color, and is less likely 
to blister and peel. It cleans 
up with soap and water. 


Oil-based paints seal wood, 
make it water-resistant and 
often cover with just one 
coat. Most clean up with 
mineral spirits; check label. 


Latex stains retain color 
better, while oil-based 
stains are best for surface 
penetration and durability. 


Sealers saturate pores in 
wood and masonry, reduce 
absorbency and protect 
from moisture and dirt. 


Siding. Use flat latex or oil-based paints. 
Aluminum needs to be primed and painted, 
but not as often as wood or hardboard. 


Stucco. For best results use latex gloss 
or flat, or oil-based flat paint. 


Masonry. Moisture needs to pass through 
masonry. Use latex gloss or flat paint. 


1. Start at the top with 
the dormers, and work 
your way down begin- 
ning with the siding. 


4. Then paint the 
overhangs, gutters 
and downspouts. 


6. Paint stairs, railings, 
and the foundation if 


necessary. 


2. Next, paint the 
detail work using trim 
tools if necessary. 


7. When painting the front 
door, draw attention to it by 
choosing а contrasting color. 


3. Continue by painting 
the siding on the rest of 
the house. 


5. After that, continue 
with the windows, 
shutters, and doors. 


8. Don't forget to use the 
Power Painter to stain or 
waterproof your deck. 


Before painting, mask the windows and cover shrubs and other items that need protection. 


The flow knob allows 
you to adjust the 

amount of paint 
for finer control. 


Piston and 
cylinder are 
made from 
carbide for 
long life. 


Fast-stop trigger 
release for maximum 
control, eliminates 
overpainting. 


The Wagner 
Power Painter 
will save you 
time painting 
hard-to-reach 
surfaces 


like fences. 


Always hold the Wagner Power Painter 
square to and 12"away from the wall. Press 
the trigger after starting each stroke and 
release it before the end of each stroke. 


ou time painting your house. 


Vibration-isolated motor 
keeps the painter 
steady in your hand. 


Interchangeable 
tips are available 
for specific projects. 


Save time by 
drawing paint 
directly from 

the paint can, or 
use the one-quart 
container for 
smaller jobs. 


Power Painter 
300 Series. 
ries vary 
y model. 
Read and follow 
owners manual. 


Remove shutters 
from your house 
and use the 

sprayer to paint 
louvered surfaces. f 


Use it to paint what 
brushes can't. 


Stain and 
seal decks 
easily and 
quickly with 
the Wagner 
Power Painter. 


SA 


Use a high-pressure washer, 
or a brush and hose to clean 
the exterior and to remove 
mildew and chalking. 


For the smoothest finish possible, 
use a heat gun for removal of 
old paint, especially on 

trim. Remove flaking 

paint with a scraper. © г а 
Dont forget to prime the exterior sur- 
face if it is bare or the paint is cracked, 
chalked or rusted. 


Wagner's Glass Mask" is a use- 
ful device when painting trim 
by hand. Simply apply solu- 
tion and then paint. Clean 
^ up by removing drips with 
the attached blade. 


Don't apply paint in extremely hot 

or cold weather or in direct sunlight. 

For best results, never use a sprayer 
in windy weather. 


The stir stick (included) has 
an easy-to-read scale so you 
know when the paint is the 
right consistency to spray. 


| Get the proper angle on 

{\ your ladder by moving the 
base away from the wall 

until you can hold your arms straight 

out at the rung nearest your shoulder. 


For added 
convenience on 
larger paint jobs, 
use the Power 

/ Painter's 5-foot 

/ hose attachment 


to draw paint. 
Z directly from the 
paint can. = 
Ё = 


For easy clean-up, soak the 
sprayer parts in soapy water or 


Б.) solvent. Check the 


can for further 
instructions. РЧ H 


Holding a masking shield (such as cardboard 
or plywood), spray a vertical along the 
edge of the siding and windows. With this 
strip, you can overlap your spray pattern. 


For professional results, use the Power Painter 
to spray in overlapping sections of three feet. 
This will help you maintain the wet edge nec- 
essary for an even finish. 


label on the paint 


Switch from painting a 


3"x 5" trim pad helps 
you paint close to the 
edge of ceilings, 
corners and windows. 


Hundreds Splatter For latex paints, the handy faucet 
of tiny guard adapter feeds water directly from the 
Айгөл tap for fast and easy clean-up of the 
oles in the protects hose and roller cover. For oil-based 
roller cover you when paints, simply pump the appropriate 
distribute painting paint thinner through the unit. 
the paint ceilings. (ee 
smoothly 
and evenly. : 
So there's On/Off For latex paints, soak all 
the internal parts in soapy 
no more button water and rinse to keep 
bending allows them clean for reuse. 
down, you to 
re-dipping control 
a roller or the flow 
using a of paint. 
messy pan. with your 
fingertips. | | 
i 


1. Work top to bottom. 


Paint is pumped automati- 
cally through the hose to 
the roller, saving time and 
eliminating paint spills. 


Refill the 1.2-gallon 
container quickly 


and simply with 
the Power Rollers ~ K 
swivel-top design. f x 


6-foot-long, high- 
flex hose won't 
kink and allows 
plenty of reach. 


Roller tray — ME 


for neat storage. 


Save time and effort painting by following a predetermined order of work. To overcome a 
rooms large dimensions, divide the room into 3-foot-square sections. Paint just one section 
at a time. Scrub and wash walls, mask around windows, and use a drop cloth to cover floors. 


Use the trim pad to cut in a strip around 
the ceiling edges, windows and moldings. 


+» 


n to painting your walls. 


To ensure that you get the exact 


color you want, paint a test /. d^ Z 
patch before you purchase y 
all of your paint. CN 


The 14" extension handle makes it Approximate how much paint 
easy to reach ceilings and high walls. you need by measuring the Ll 
surface area. Multiply the length of 

each wall by its height and divide 

by the amount of coverage per 
gallon listed on your paint can. 
RE EE 


Variable flow control lets you «гү — = 
: " d у 4“D” cell Flat paint has a reduced sheen and is 
paint at your own speed. batteries best for low-traffic areas such as living 


rooms and bedrooms. Satin paint has 
apply up to a slight sheen. It is stain-resistant, 
50 gallons scrubbable, and can be used in any 
of paint. room. Gloss paint has a shiny finish 


and is stain-resistant, scrubbable, and 
extremely durable. Use in kitchens, 
Shoulder bathrooms, and on cabinets and trim. 


strap and 1 Ry zd Р 
carry handle , 
allow you to | FLAT SATIN GLOSS 


move freely. 

T _ ЕШШ oo 
Dust the rims of paint cans before 
opening to keep debris from falling in. 


\ Choose the right roller cover. %” nap cov- 
ers will hide tiny flaws in flat surfaces 
\ such as walls and ceilings. ⁄" nap covers 
should be used for rough surfaces such as 
concrete and stucco. Store rollers 


on their ends to avoid \ 
flattening the naps. DO 
A stepladder 


with a locking 

shelf is EAM for any inte- 
rior painting job. Never stand 
above the third step from the 
top or above the paint shelf. 


Allow time for the paint to 
dry. Latex dries faster than 

oil-base and can dry in as 
little as one hour, while oil- 
based paints take four times 
that. A top coat can 
be added to latex 
in six hours. Oil-based / 

paints need to dry overnight. 
Be sure to follow instructions 
on the paint label. 


'ower Roller* 949. Accessories vary by model. Read and follow owner's manual. 


To reach ceilings, use the Power Rollers con- | For walls, begin in the corner and use your 
venient extension arm. Complete the ceiling. roller to paint a ^W" about 3 feet long. Then 
by painting in 3-foot sections. fill it in with an ^M"-like stroke. 


287 squeeze 


WAGNER 


Quick-release 
plunger makes 
reloading simple. 


Powerful motor 
handles the 

thickest caulking 
materials. 


Engineering-grade 
polymer housing 
for a longer-lasting, 
more durable tool. 


Trigger dispenses 


Jariable-speed control dial 
lets you control how fast 
you caulk, ensuring 
a better bead. 


4“C” alkaline batteries 
apply up to 30 tubes of 
latex caulk. 


PowRCaulk' 730 shown. Accessories vary by 
model. Read and follow the owner's manual 


and wood. Cleans up with water. 
Paintable. Comes in colors. 


Greater elasticity than latex 
Good for masonry and wood. 
Cleans up with water. Paintable 


Recommended for masonry 


Use on nonporous surfaces lik 
glass, tile and metal. Not paintabl 
Cleans up with mineral spirits 


a continuous 
flow of caulk, 
eliminating the 
need to squeeze 
a handle. The 
result is less hand 
fatigue, allowing 
for a faster work 
pace and smooth 
beads every time. 


Weathers well. Use where surface 
comes in contact with water. Ideal for 
glass or aluminum. Not paintable. 


mm rj 


Adhesives are available for a 
variety of specialized construction 


and general home-repair jobs. 


Cracks in bathroom caulk can cause water 

damage and dry rot. To make your bathroon 
watertight, use siliconized rubber or water- 

based caulk for long-lasting results. 


Use asphalt-based sealants to fill 
s in driveways, or to seal around 
flashing and loose shingles 


crac 


r one. It's an easy choice. 


Easy-load barrel removes quickly for tube reloading. 


Tube-seal puncture tool is attached 
to barrel so you never lose it. 


The exterior areas of a house that need caulking: 


Skylights 


Wherever 
unlike 
materials 
meet. 


utters. 
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Је the PowRCaulk' to apply adhesives 
quickly to large surfaces such as paneling, 
loor coverings, furring strips, wainscoting, 
heetrock and foam board insulation. 


For a better bead, push the caulk with the 
tube tip. Dont pull it. Use the PowRCaulk” 
to caulk wherever unlike surfaces meet 
to keep your house air- and watertight. 


Tts essential that you start 
with a clean surface when 
you caulk. Use a putty i 
knife and wire brush 

to remove old caulk, 

a screwdriver for 

stubborn caulk and 
rubbing alcohol to 

remove mildew and 

stains in the bathroom. 


Cut the tip of the caulk tube at a 45- 
degree angle, making an opening no 
larger than %" wide. For wider gaps, 
cut the tube closer to its 
base to make a larger 
opening — x 
Before you caulk between a 
bathtub and wall, first fill the 
. tub with water to ensure that the 
' tubis fully expanded. This reduces 
the chance of cracking the caulk 
later. Always wait at least 12 
hours after caulking a tub or 
shower before using it. 


Save money on your heating bills 
by caulking around windows. To 
find leaks, hold a candle near the 
window seals. 


The curved back of a plastic spoon can 
smooth out caulk and can replace lick- 
ing your finger. 


For a durable, flexible bead, use the 
PowRCaulk' to lay a shallow, wide bead 
that slightly overlaps each side of the 
joint. For large gaps, place 


foam backer rods in the Tak 
7, 


joint before caulking. 
When in doubt, choose silicone caulk. 
105 the most versatile and adheres to 
all surfaces, except paint. Plus it's 
- water-resistant and 
lasts for up to 
30 years. 


vinyl tubing to the tip of your ss 
caulking nozzle with duct tape. 


This guide is recyclable. 
Use it every time you paint. 


Wagner's durable, innovative products are available at lead- 
ing home centers, mass merchants and hardware and paint. 
stores. In addition to advice, these retailers can supply you 
with everything you need to paint and caulk. For more infor- 
mation on any of Wagner's products or the Wagner retailer 
nearest you, call our Consumer Helpline at 1-800-686-8525. 


©1996 Wagner Spray Tech Corp. Power Painter, Power Roller and PowRCaulk are trademarks of Wagner Spray Tech Corp. 
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y now the enowe of winter are 

just a memory, the trees are in 

bud, the lawn ie greening up and 
early gardens are beginning to show 
some activity. And if you're a home 


É 
H 
t 
И 
Є 
є 
1 
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owner, it’s plain to see there's plenty of 
work to do, But at this time of year it’s 
hard to resist the urge for spring 


cleaning or getting outdoors to work 
around the yard and house. One thing 
you can always count on in this sea- 


REO гоз. CRT, 


son—you'll also find plenty of ИУ тее 
аана аар 2: : when you thoroughly prepare 
ESTER AE NER OUR Alliburtaces betore staining 
new tools and products for ana finiehinig. Thie okiliran= 
the home. So we've rounded " z domcorbitednder (АЧЕН), 
up a selection of the most a а - Wiseaiintéral pad-dampen- 


useful new items, along with | х ‚ IUE аа Жакаш the 
yadfromaoiding the wood 


how-to ideas, that will help you While ib gahd with à swirl- 


get your projects done while 
you add value to your home. 


pringtime home 

improvement projects 

don't have to be limit- 
ed to the outdoors, or to 
needed repairs. Collecting and 
refinishing antique furniture is a 
favorite hobby of many homeowners for 
many good reasons: If you've got an eye 
for quality “in the rough” and a knack 
for haggling, it's a way to add to your 


furnishings or give the house a period 
look without spending a small fortune. 
It's also satisfying to be able to spot 
something with real value hidden 
beneath years of use, abuse or neglect, 
and then restore it to its former glory. 
Another route to furnishing your 

home on a budget, or for just filling in 


a few bare corners, is to buy inexpensive 
unfinished furniture. Of course, 

not every piece found in typical furni- H 
ture-in-the-raw collectione ie a gem, 


but selective buyers can usually pick ш 
out the worthwhile items and skip é polyurethane 
over the rest. varnish for fast refinishing 
in one easy step. 


continued on page 66 MM 
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This picture tells the story better 
than any words can. In our overstrike 
tests, the Stanley hammer outlasted the 
competitor's brand by a 4 to | ratio? 

You see, after years of research 
(and a whole lot of sleepless nights) our 
engineering department concluded 
that jacketed, solid-core fiberglass is 
more durable than the compression- 


Inadurability test, the co 
lasted 60 seconds. If you ha 
for longer than that, buyaS 


molded variety some of our competitors 
use to make their hammers. 

That's the Stanley philosophy. 
Don't quit working until your product is 
perfect. Youll find this kind of dogged 
determination across the board at 
Stanley. In everything we make. Like 
a garage door insulated to reduce 
noise. Or a closet organizer made 


"Overstrike test conducted by striking hammer handje against metal object. € 19% The Stanley Works 


with steel planks instead of wire so 
it doesn't wrinkle your clothes. 

It's innovative thinking like this 
that's kept us ahead of the competition 
for more than 150 years, At Stanley 
жете not happy simply churning out 
products. We're only happy when our 
prodas ae beter 


than anyone else's. heipsyoudethings right: 


A SPECIAL ADVERTISING SECTION 
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The Dulux Premium Paints 
are now available 
at the following locations. 


Builders Square 
Florida, Texas, Illinois, 
Michigan, Ohio, Missouri, 
Pennsylvania, New York, ER. 
Wisconsin, Colorado, Kansas, 
New Jetsey, Oklahoma / f 1 \ | 
installing ап autOmiatic, 
Rickel F а garage door opens le ай 
x ME: inexpensive way to ddd 
New Jersey, Pennsylvania, : f convenience tp your life 
Delaware j } while you inefease your 


Orchard Supply Hardware 


California h drive that le stronger 
and quieter than man, 


chain-drive mode 
Yardbirds 
California 


Fred Meyer 
Oregon, Washington, 
Utah, Alaska, Idaho 


Chase-Pitkin 
New York 


Friedman Bros. 
СЛЕ 


Aubuchon Paint • Hardware 
Massachusetts, Vermont, 
New Hampshire, Maine, 
New York, Connecticut 


For Some Great 
Decorating Ideas Or 
The Dulux Dealer 
Location Nearest You Call 
1-800-ON-DULUX 


Now staying home 


and staring at the 


222 


Staring at the walls doesn't have to be boring with Dulux* Paint. 
That's because, in addition to a selected palette of exquisite 
colors and combinations, Dulux provides color testers so you can 
paint one square yard of color right on the wall. Then there's our 
Color Guide and Painter's Companion for expert 
advice. All of which will help you achieve some- 


thing truly beautiful in every room of the house. 


A SPECIAL ADVERTISING SECTION 


Whether it's a true antique or a 
freshly-minted piece, there's a new way 
to get it into household service quickly, 
and without much of the work refinish- 
ing used to require. 
Minwax Folyshades pro- 
vide both stain and 
polyurethane protection 
in one easy-to-use 
product. Stains are used i Er - = k i 27 6 " 
to highlight and enhance 1 
the natural wood grain, 
and there are Polyshades 


want. apod advice. 
në materai- i 


iome improvement. pro: 


stain colore to comple- à п ? ye pin 
ment any type of wood. (ат 
The durable polyurethane 


finish, available in satin 


or gloss, also resists 
everyday wear and tear 
better than other 
topcoat finishes. 


en it comes to finding mate- 
riale for home improvement 
projects, or just asking advice, 
some home owners can easily become 
intimidated. Just set foot inside one of 
today’s super-size home centers and 7 T7. Vu Hard or Sila 


it's easy to see why. A novice do-it- cee if us і гга, дд, 
7 passenger sidero 
, unreéfricted access 


yourselfer, or anyone who wants to 
tackle an unfamiliar taek, may feel 
overwhelmed by the vast quantity of 
brands and products available today. 
On the other hand, those same home 
owners can walk away feeling “under- 
whelmed” by the lack of knowledge, 
attention and personal service they 
receive in today's mega-stores. 


The alternative? Find a local store 
where the owners still take a personal 
interest in their customers, and one 
that offers a full selection of items 
most often needed or requested by 
home owners. The good news is that 
stores like this still exist and can be 


found just about everywhere across the ALES 
U.S. They're owner-operated Ace 

Hardware stores. Because individuale 

own each of the stores—often they're 


people who live in the neighborhood and 2d 
58 
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now their customers personally—they 
ke a genuine interest in helping you 
nd the right materiale and under- 

'tand how they are best used. Because 
се ownere are membere of a nation- 

Мае cooperative, their wholesale pur- 
hasing power also lets them pass 

he significant retail savings to their 
'uetomere. 


en you're shopping for tools 
and materiale, it's smart to 
follow the advice of tradesmen 


ү professionale who know that, in 
he long run, it always pays to buy 

he best tools you can afford. Often, 
tes means spending a little extra to 
jet the quality that makes a difference 
beer a really good tool and one 
hat'e likely to fail when you put it 
to the test. 

You don’t have to be a pro to profit 

m this advice, however. When working 
- your own home, it’s just ae 
important to use good tools if you 
Want good results. It’s still true that 
l'a poor workman blames his tools,” but. 
jhe fact remains that poorly made 
tools can prevent you from doing quali- 
ty work. Perhaps more importantly, 
cheaply made or off-brand tools are 
undependable and can actually be 
unsafe to use. 


Take hammers, for example. The 
Stanley fiberglass-jacketed hammer 
has a high-carbon steel head that’s 
permanently bonded to the handle. 

This means the head and handle won't 
come apart under hard use or stress. 
And the handle itself is solid-core 
fiberglass jacketed by a high-impact 
polycarbonate plastic—a more durable 
construction than compression-molded 
handles. Combined with its innovative 
ribbed and contoured grip, this not only 
reduces vibration or “hammer shock” 
to the user, but it also prevents 
damage to the tool from miss-hits 

and overetrikes. 


INTRODUCING THE GENIE INTELLICODE" 


GARAGE DOOR OPENER. NOW, NO ONE 
CAN STEAL YOUR CODE. Someone could have 
an electronic key to your home. Which is why you need the 
security of the new Genie Intellicode 
garage door opener. It's a rolling code 
System designed to stop high tech 


thieves and protect your home and 


Why is the largest 
opening to your home often 
the least protected? 


loved ones. Think of it as a way to 
automatically change your door lock every time you use 
it. The result is your opener responds only to your remote. 
In short, it only obeys one master. For 
the name of your local Genie dealer or 


installer, call 1-800-87-GENIE. 


Se 


INTELLICODE 


©1996. Genie and Intellicode are trademarks of The Genie Company, Alliance, OH 44601. 
A Subsidiary of Overhead Door Corporation. 


ike hand toole, portable power 


toole should be chosen with care. 

There are plenty of substandard 
and “knock-off” models on store 
shelves today, just waiting for unwary 
or undiscriminating buyers. 


When shopping for any power tool, it 
pays to look for a brand you recognize 
and respect. The relative power—in 
amps, for most portable electric 
tools—is one standard you can use to 
compare, but also look 


A SPECIAL ABVERTISING SECTION 
ё +r 


We Gould havesed'a 
Variety. of.tools, Such.ae 
«нө or rodtere, tolout 
_ this new coufttertop sink 


A 


choice. With five orbit ж 
© ranges for different mate- 
T rials and Vibration-free 
cutting action, it 


for quality points such y 
as ball-bearing con- 

struction, dust-extrac- 
tion capability and a ser- 
vice warranty. Other items 
like variable speed are 
often worth an incremen- 
tal upcharge over single- 
speed models, and acces- 
sories such as guide 
fences, useful adapters 
or a carrying case can 
actually save you money 
when they're included at 


no cost. 


Some portable power tools are so 
useful and time-saving that they pay 
for themselves many times over. Buying 
a good one just makes it that much 
more valuable. An example is the new 
Skil Model 7435 Dustless Random 
Orbit Sander, Sanding is one of the 
most tedious and difficult parts of any 
do-it-yourself project, yet it is some- 
thing that often means the biggest 
difference in the appearance of the fin- 
ished piece. This sander has a powerful 
2.8-amp motor that produces up to 
12,000 orbits of its sanding pad per 
minute for swirl-free finishing. Another 
pro-quality feature is its internal pad- 
dampening system that prevents the 
pad from gouging the work surface 
when the motor starts. It also offers 
through-the-pad dust collection, and 
both sanding and polishing accessories 
that fasten with convenient hook-and- 
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has a lifetime warrarity = 
Againet leaks and drips. 


STERLING 


кона 
= 


Kelly Wiederrecht 
Manager 

New Products 
Sterling Plumbing 
Group, Inc 


Kelly Wiederrecht loves competition and in our decorative faucets and sinks, FreeStyle™ trackless 
hates losing. In college, she walked on to a Division I track shower doors, easy to install VIKRELL™ tub/showers and 
team and walked off with a championship. So whar's Kelly water-saving toilets. “The idea is to give people more 


EAM for their money." Lock 
ч 


- P for STERLING wherever 
b b a P. e 
ae ы quality plumbing products are 


in the U.S.? Making STERLING number two. sold. And remember, STERLING is СТТ 


doing at STERLING, the 


number three full line 


, 
plumbing products company = һы E | 
‘ 


“Innovative thinking is how we're doing it.” More and — the number one brand in plumbing. And the only 


more Americans are discovering the STERLING difference reason Kelly will settle for second place. 


STERLING 


For a Sterling retailer near you call, 1-800-STERLING 
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loop backing—all features that would 
put this tool at the top of any home 
owner's wish list. 


ne of the most indispensable 

tools anyone could own— 

perhaps the most indispens- 
able—is a hard-working pickup truck. 
If you don't believe it, just ask someone 
who has one. And the next time you're 
working around your home, ask yourself 
if the job wouldn't be easier with a pick- 
up to haul materials in, or 
haul the trash and debris 
back out. Or when you want 
to get away with the kide, 
or the dogs, or your moun- 


tain bikes or whatever, or 
you're off to buy that. 
antique find-of-a-lifetime, 


LES 
* Whether you intend to use 
ask yourself again. 


stain, clear finish or paint, 


Keep in mind, too, that 4 » * — when you prepare filmiture 
pickups aren't only suited - finishing a ti | ‘a 
: - E ential, 
for work. Not anymore. $ up E orbits per 


Today, pickups are also к x second, this random-orbit 


recreational vehicles, sander cuts quickly and 
leaves a scratch- and 


swirl-fré& eur 


even all-around family vehicles, 
and after work they're often seen in thé? 
beet of company. Many new modele 

are available with leather interiore 

to match the finest luxury cars, 

along with high-tech features like 
self-adjusting power bucket seats, 
stereo-CD sound systems and 
self-dimming rearview mirrors. 


But one of the most important 
changes in the evolution of this 
uniquely American vehicle is this year's 
introduction of the easy-access 
“third door” for extended-cab pickups. 
Chevrolet introduced it first as a 
passenger-side option on full-size 
extended-cab pickups, with a similar 
driver-side option to follow on S10 > 
pickups. Our Chevy K1500 full-size 
Silverado extended-cab now offers l^ 
a whole new way to load tools, kids, 
pets and anything else we need to € 


fit inside. continued on page 64 
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OQS 


aruscao 
Proud Sponsor of the 
1996 US Olympic Team 


Chevy. The most dependable. longest-lasting trucks on the road: – If you want one 


tough, long-lasting truck, call on Chevy. Because 96% of all Chevy Trucks sold in the 
past 10 years are still on the job. That's more than any full-line light-duty truck company. 
Chevy Trucks are built to take whatever you can dish out and keep coming back for 


TOUCDUUR 


generation of Vortec engines. The new power in Chevy Trucks. This full line of Vortec engines takes time-tested 


more. What keeps us going long after others have called it quits? Guts. The next 


technology and makes it better. The most powerful line of engines ever in a Chevy Truck delivers outstanding fuel 
economy. And a Vortec engine is about as maintenance-free as an engine can be. Up to 100,000 miles — YA 
before the first scheduled tune-up." You could go for years without tuning up your truck, thanks in part to wT 


oo spark plugs. How's that for a precious metal? Anti-aging device: Five layers of paint 


—= protection, Whe What » == Trucks looking good year after year? Five layers of paint protection, 
— » including a deep-gloss clear coat that resists rust, the 
environment and the ravages of time. This stainless-steel | exhaust system has a life of its own. Finally, an exhaust 


System that can last longer than your payments. Chevy Truck's fountain of youth is a stainless-steel exhaust system designed 


to deliver unsurpassed corrosion protection. So when you want a tough, rugged partner that can gothe Chevy Trucks 


distance, you want a Chevy Truck. Chevy. The most dependable, longest-lasting trucks on the road. LIKE A ROCK 


For a free product brochure or video call 1-800-950-2438. Gi 


“Dependability based on longevity: 1985-1994 full-line light-duty truck company registrations. Excludes other GM divisions. tMaintenance needs vary with use and driving 
conditions. The Chevrolet Emblem is a registered trademark and Chevy and Vortec are trademarks of the GM Corp. ©1996 GM Corp. All Rights Reserved. Buckle up, Americal 
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would have been a real job 
it took only minutes with 
our Wagner Fower Painter. 


e pring cleanup around a home { Cleanup is just as quick 


£ 
é This Adirondack chair 
{ 


usually includes a familiar list and easy, and this handy 


of chores: Rake the leftover win- — sprayer feeds paint or 
| _ stain from ite own back- 


ter leaves off the lawn. Pick up deadfall — - ck COMANO оу — 


branches and twigs. Spruce up around М { from the can. 
flower beds and shrubs. Hose down the È а 

siding and wash the windows. And, of - 
course, clean out the gutters. f 


But not this year, or ever again. ү 
Since we installed the Rainhandler Rain 
Dispersal System four years ago, i 
cleaning gutters and fixing downspouts E 
has been scratched from our job list & 
forever, Rainhandlers are a unique alter- 
native to typical gutter systems. They 
consist of 5-foot-long louvered alu- 
minum sections that intercept rainwa- I 
ter or snowmelt as it eluices off the 


THE QUICKER YOU TACKLE THI 


JOB 
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| roof, break up the flow into rain-sized 

1 droplete, then deflect the droplete 
away from the house walle. Inetead of 
falling in a narrow dripline close to the 
house'e foundation, the water is dis- 
persed over a 2- to 3-foot swath where 
it can be absorbed by plante or divert- 

f ed still further away from the house by 
landscaping. Because Rainhandlers 
don't catch and carry water or snow— 
or leaves, or baseballs, or anything 
elee—they don't clog. Debris either 
falls through or is blown off by the 

3 wind. They also help prevent snow 
buildup and ice dams from forming at 
roof eaves, which can lead to water 
infiltration under the roof. 


nce, automatic garage door 
О were an expensive luxu- 

ry. Today there's no good reason 
not to have one. They're inexpensive, 
dependable, incredibly convenient and 


easy to install. As an added bonus, 
Ў continued on page 66 


FHE SOONER YOU'LL TACKLE THIS 


If you like to get the job done and get on to other things, you'll appreciate Skil power tools. From saws 


and drills, to routers, sanders Am and cordless tools, legendary Skil power and precision make 


it easier to do projects right, and do them faster. en. So you'll find time to KA l 
е 


tackle more than you thought. Think of all the things уои can do. POWER TOOLS 
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they add an extra measure of security 
to your home—an especially important 
consideration for houses with attached 
or built-in garages. With a garage door 
opener installed, it’s virtually impossi- 
ble to force the door open without 
activating the operator. And because 
typical openers can be set to any one 
of more than 4,000 codes, accidental 
or intentional opera- 
tion is only remotely 
possible. 


Because we live in a 
high-tech world, however, 
even automatic security 
controls as capable as 
this can be defeated. 
Recently, some smart 
thieves have learned how | " i 5ана 
to pirate cellular telephone | E | Malvaquo Pais 
numbers by electronically ^ 
“grabbing” the signal with 
sophisticated devices. In 
theory, the same type of 
device can be used to intercept an 
automatic door opener'e signal. So the 
Genie Company—maker of the original 
screw drive opening system—has intros 


power to spare thanks — 


duced an exclusive new security feature 
to its openers. Called Intellicode, it 
uses an advanced “rolling code” tech- 
nology that automatically selects a 
new access code each time the opera- 
tor is activated, and it randomly 
chooses this new code number from 
among an astounding 4.3 billion differ- 
ent combinations, This means that 
even if a thief were to electronically 
eavesdrop and grab the code as a door 
is opened, it would do no good because 
the next operation would require an 
entirely new set of code numbers. And 
no thief, no matter how smart, could 
predict what the new number might be. 


nother quick outdoor project 

that creates a permanent and 

much-used improvement around 
a home is installing outdoor security 
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BUYING A MORE EXPENSIVE 
PAINT WON'T BUY YOU 
А BETTER PAINT. 


“SEVEN STAR 
'2YEARS ОЕ DURABILITY 


| „Satin Latex 
Wall & Trim Pair 


* one coat coverage + 12 
* serubbable a sain r 


hh * for 
Malo resistant + scrubbo! A 
* Ronyellowing + colori: won-yellowing = со 


z qm 
On Sale - au" 734 Sale ~ A 
$1477. AR 


Quality is important to you. And to us. 


ite 
sp 


Which is why at Ace, we make our own paint. 
Ace 7-Star gives you one-coat coverage, durability, and 
your complete satisfaction is always guaranteed. 
All for a lot less than the other leading brands. 
Which is perhaps why a leading consumer rating magazine 
named Ace Paint one of the best you can buy. 


Paints, Stains, Varnishes and More 


Available at рапюрето Ace Hardware stores while supplies last. Prices shown are those. 
suggested by Ace Hardware Corporation, Oak Brook, IL Fey Vely at independent Ace retailers. 
Sale good thru 9/15/96. Prices may be higher in Alaska. 
©1996 Ace Hardware Corporation 


LHOMEPETDDEDNTCHDERS 


lighting. These fixtures, which combine 
floodlighte with passive infrared motion- 
sensing devices, are widely available 
today at very little cost—we paid well 
under $20 for each all-in-one unit, 
including bulbs—yet it was only five 
years or eo ago that such devices were 
selling at almost $200. That's progress. 


These units operate on household line 
voltage (110-120 volt) so care must be 
taken when installing them, particularly 
in grounded outdoor areas, Some knowl- 
edge of electrical work is helpful, but the 
job itself is not a difficult one. Anyone 
who has done their own interior electri- 
cal outlet, switch or light fixture instal- 4 
lation would have no trouble hanging an Ё 
outdoor security light. у 

And anyone familiar with electrical 
wiring will appreciate a tool recently 
introduced by the Arrow Fastener 
Company that makes stapling plastic- 
jacketed NM (non-metallic) electrical 
wire as easy as shooting staples. In 
fact, this new tool, the T75 , is a spe- 
cially adapted staple gun tacker, and 
the fasteners it uses meet U.S. and 
Canadian code standards and are both ^ 
U.L. and C.U.L. listed for this applica- 
tion. The contoured nose of the gun is 


designed to fit over the wire, which helps 
to guide each staple eafely around the 
wire jacket and into wood framing 
beneath it. The all-eteel T75 aleo has an 
action that’s virtually jam-proof, along 
with Arrows patented Easy-Squeeze 
mechanism that makes for better con- 
trol and easier stapling. 


t wasn't too long ago that working 

on outdoor projects around a home 

was a lot harder than it is today. 
You not only had to carry a heavy box 
filled with every tool you might possibly 
need wherever you went, but you also 
dragged along one or more electrical 
extension cords—and in the end you 
still usually relied on muscle-power to 


get the job done. 
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care, there are time! 
you want to bag or ej 
gráes cuttings, and tif 
when mulching ie the wayi 
to go. TheVard-Man 
“triple daré рувбет lets 
zou quickly switch betweén 
" setups fof drase-catch-— 
ing, side-discha 


There are few things home 
owners enjoy more than 
their lawns—even when 


they complain about the 


work that goes into them. 
A good strategy is to use 
the right equipment, like 
this Yard-Man walk-behind 
mower with 6-horsepower 
engine and ball-bearing 
wheels, 


NEW GEARSHIFT, NEW CLUTCH, 
NEW BRAKE, AND A HIGH-TORQUE MOTOR. 
THIS THING 1S BUILT LINE A TRUCK. 


А 14.4-VOLT MOTOR CRANKS OUT MORE POWER. А NEW 
24-POSITION CLUTCH SETS SCREW DEPTH RIGHT 
WHERE YOU WANT IT. THERE ARE TWO GEAR RANGES, 
HIGH FOR DRILLING AND LOW FOR MAXIMUM TORQUE. 
A T-HANDLED GRIP MAKES IT COMFORTABLE. AND AN 
AUTOMATIC BRAKE STOPS IT WHEN YOU LET GO OF THE 
TRIGGER SO YOU CAN START THE NEXT SCREW WITHOUT 
WAITING. THIS NEW CRAFTSMAN T-HANDLED CORDLESS 
GIVES YOU MORE WORKING TIME FROM EACH BATTERY 
CHARGE, TOO. SO YOU GET SOMETHING YOU MIGHT 


NOT GET FROM YOUR TRUCK — GOOD MILEAGE. 


EXCLUSIVELY AT SEARS AND SEARS HARDWARE STORES 


© 1996 Sears, Roebuck and Co. 


AS 
Times have changed. Now many Among portable power toole, the new 

portable electric toole are battery pow- standard in all-around usefulness has 
ered and cordless. Because they are to be the cordless drill/driver. And a 
electronic, they're also more versatile prime example of just how good these 
and are often able to do multiple opera- tools have become is the new Sears 
tions that used to require different Craftsman 14.4-volt drill/driver. In its 
tools. And today, cordless tools really high-speed setting and fitted with the 


do have the power you need to get most proper drill bit, it can bore holes in vir- 
tasks done without losing their charge. tually any material, like a corded electric 
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UNFINISHED TO FINISHED 
IN HALF THE TIME 


Now wood finishing is [rs MINWAX oe long-lasting protection and a 
twice as fast, twice as easy Rony S HADES warm luster. 
with Minwax* Polyshades? | Temm Polyshades comes in a variety 
Thats because Polyshades* of colors, and can be used over 
combines stain and poly- raw wood or even previously 
urethane in one. Stain to —— finished wood, without having 


add rich color and enhance wood's to strip away the old finish. Polyshades. 
natural grain, and polyurethane for A beautiful finish in a lot less time. 


STAIN & POLYURETHANE IN ONE 


Makes And Keeps Wood Beautiful™ 
©1996 The Thompson Minwax Company | *Minwax and Polyshades are registered trademarks. 


drill. In its low-speed range, it can be 
used as a power screwdriver or nut-and: 
bolt runner. And because it has variable 
speed within both ranges, this model cal 
perform delicate tasks like starting tin, 
screws, or with its high torque it can 
crank down even the most stubborn 
screws or bolts. 


ost home owners look at pain 
ing as a necessary home- 
improvement chore, much like 


mowing the lawn—something that is 
better done quickly so they can move оп 
to other pursuits, like watching а ball 
game or trying out a new backyard ham-| 
mock. The more house-proud among us, 
however (and there are a few), see paint4 
ing as just another opportunity to 
spruce up the old homestead and make 
the place look shiny and new again. No 
matter which camp you belong to, there’ 
a better way to go about this job that a 
can agree on, 


You can follow the pros’ example and 
skip the heavy brush-work, and the 
rollers, and simply spray it on. Even if 
you've never tried spray-painting and 
have never operated a spray gun, try it 
once you'll wonder why you never tried it 
before. The easiest method of all is to 
use an “airless” electric sprayer, which 
doesn't require you to drag around long 
air hoses or keep you tethered to an 
expensive, heavy, noisy air compressor. 


This year we've discovered the differ- 
ence a Wagner Model 355E Fower Painter 
can make for both furniture and house 
painting. A very handy feature on this 
lightweight airless unit is its electronic 
“frequency module” that lets you 
increase or decrease the motor speed as 
you paint. This kind of fingertip control 
allows you to get closer to the work 
when conditions allow it, and it lets you 
paint more slowly with less overspray. 


etting back to interior home 

remodeling, we learned that 

replacing an old kitchen counter 
and its plumbing fixtures—in our case 
we wanted a larger, more contemporary 
double sink—is often less expensive and 
easier to accomplish than it looks. 
Fixtures such as the existing sink, faucet 


nd drain lines, and a sink disposal unit 
one is installed, are quickly discon- 
jected. The original counter also may 
е removed, or a new sur- 
се installed right over it 
the added height does- 
't create a problem. 


эхин 


я Messed 


If you opt for a new 
ounter, you'll probably have \ FX Í i 
recut the opening to ^ К 1 Ё (ТЖ you're working on the 


atch your new sink. This | dimer E 
bhould be done carefully, ? 2 б OMNE (00 
sing a jigsaw or router. If : ; with materials or tools. 
s manufacturer supplies | р " i That's why it pays to buy 
1 4 he best—especially tool 
h template, it can be used | А i ч а M (e. ө 
Re a marking and cutting ! : " 1 i" e Е n х, 


uide, or use the eink b.- 
self ae a guide. To do this, invert the ы 
ink and trace a line onto the counter 
round ite outer edge, then draw your — — 
utting line one-half inch (or equal to H 
he sink-lip width) inside your first 1 
m Take a tip from professional { 
lumbers and install the faucet and t 
any attachments to the sink before you 


GET RID OF YOUR GUTTERS! 


THEY CLOG, LEAK, FREEZE, RUST AND ROT. 


lace it into the opening. This also iere ld E EM DERE 
lakes it easier to bore sink holes for d on yours in about 3 hours with a 
he faucet and fittings if the sink t screwdriver, RainhandleR is virtually 
ires It. invisible, rustproof and comes in 
124116 Р white, brown or natural aluminum. 

We chose an all-new Sterling } For more information send EA een 
Wateretone composite sink for our i SEC re a or call louvers break up 
remodeling. Unlike other composite fix- ранната олсе рано бакчы О с = 
tures that lack durability and quickly ылсан uh Р and Ld pe 
lose their shine under normal use, є Be arise house. 
Waterstone sinks are made with Vikrell, ‘ - STOP CLEANING. 
а proven material in bath producte [3 à a Younes 
which retains ite high-gloss finish and — — = солу ШЫ 
le ecratch-, chip- and crack-resistant. € p clean with a quick 

b 4 $ blast from your 
" : zzi w garden hose-from 
uality materiale are just as 1 ZR ANH АМО ЕР Ground level. 
important ae quality tools in £ Dept P8066 tom SETHE CORP. T 5] STOP WATER 
ny job. If you've ever had the — X 2710 North Avenue, Bidgeport; cr ee калеын чаа 
» Please send formation ki! inl in win- 
experience of working hard to do t Name pus pi | ter, protects your 
something, then having to do it over Address Rec PER 
because the product you chose didn't — City oe fu uns 
give you the resulte you wanted—you $ — otherwise lead to 
4 water rot and leaks. 
know why it pays to use the best the 5 
first time around. 
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Nowhere is this more true than with 
paint. Anyone in the painting business 
Will tell you: If you want to guarantee a 
good job, always buy a top-of-the-line 
paint. Manufacturers literally put more 
into their best producte—more pig- 
ments, more resins, more research into 
ingredients that significantly improve 
the product. As a result, new high-tech 
compounds create brighter colors that 
resist fading, and provide exterior fin- 
ishes that perform better under 
demanding condi- 
tions to last longer 
from season to sea- 
son. 


The paint we chose 
for both our home's 
20-year-old wood 
siding and our classic 
Adirondack-style deck 
chairs is new Dulux 
Endurance, a paint 
specially formulated 
for all exterior applica- 
tions. This top-quality 
Glidden paint covered 
our siding’s old paint color, 
as well as the bare wood of our deck 
chairs, with one coat. For the siding 
we were able to choose from among 
6,000 colore selected Ру color experte 
and architecte, and for the outdoor 
furniture we picked a Pure Brilliant 
White—a Dulux specialty. And because 
it’s latex-based, Dulux also cleans up 
easily with soap and water. 


round our home each year, a 

favorite early-spring ritual is to 

get the outdoor furniture out of 
its winter storage, clear off the deck— 
and just sit in the sunlight, away from 
the wind, enjoying the season'e first 
breath of warmth. The air is often 
chilly, but the sun feels good, and it 
helps to jump-start all the activity this 
time of year brings. 

For many home owners, it’s not really 


spring until they get out the grill and 
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Outdoor security lighting 
сап#таке a big difference 
d a home, making 
time use of your 
rty both safe and 
ing. Run weatherproof 
ig to surface-mounted 
loor electrical boxes, 


ii mount fixtures just 
ou would for indoor 


ic-jacketed 

Wiring indoors or 
Ой just got easier with 
‘Arrows new 175 staple 
gun tacker. Ite base is 
contoured to fit around 
the wire, holding it in place 
and protecting it, as the 
specially designed tip 
directs each staple safely! 
around the wire. 


Outdoor Cooking i "T 
ina WHOLE 


NEW LIGHT „= 


EASPEGTRUM 


Outdoor Cooking System 


Up to now, outdoor cooking 
typically meant burgers and hotdogs. 
Not any more. Now, thanks to 
Spectrum, the only limitation is your 
culinary imagination. 

Today’ lighter fare requires a lighter 
touch. That’s where Spectrum really 
shines. Its unique burner performs 
like no other in the world. Slow, 
indirect heat gently cooks foods 
instead of assaulting them, allowing 
smoky, barbecue flavor to seep in. 


Э 
CALL 1-800-4-STORES For AQ) 


BROILS 


In addition, a built-in fish grid cooks 
delicate foods to perfection, and 
puts them on your plate instead of 
the burner. 


But that’s not all. Spectrum lets you 
simmer, sear, saute, and broil. With 
optional accessories, you'll be able 
to smoke, steam, and rotisserie roast. 
By the way, you can also barbecue! 
And with Spectrum's comprehensive 
10-year warranty, you'll be cooking 
well into the next century. 
Experience the lighter side of. 
outdoor cooking with Spectrum. 

by Sunbeam. 


ROASTS* 
*Steamerfsmoker tray and Rotisserie sold separately 


7. RETAILER NEAR YOU. 


have their first outdoor barbecue. Last 
season saw the end of our old worn- 
out grill, so this year we replaced it 
with a Spectrum Outdoor Cooking 
System. It’s called a cooking system 
because this is not your typical gas 
barbecue grill. It has a tighter-fitting 
cover with a porcelain-covered 
smoker/steamer tray for slow-smoking 
foods over mesquite or hickory wood 
chips, or we can add water for steam 
cooking. There'e also a separate side 
gas burner for pot warming, which 
means we don't have to heat up the 
kitchen anymore to boil water for 
lobster or corn. And the Spectrum's 
grill burners provide indirect heat, 
rather than open flames, directly 
beneath the cooking area to prevent 
flare-ups—and the charred 
food that usually results. 
There's even a special grid for 
fish and other delicate foods 
that are usually difficult to 
cook on a barbecue. 


mong all of the topics 

we've covered, perhaps 

the ultimate spring 
home-improvement ritual ie 
getting the lawn back into 
shape after the rigore of win- 


ter. Lawn feeding is important 
at this time of year, as well 
as hitting the right date for 
applying pre-emergent weed killers. 
Once the first dandelions pop up, it’s 
generally too late to do much about 
them for another season. Turf experts 
also recommend dethatching at this 
time of year to get rid of compacted 
material that stifles new growth, and 
close-cutting what remains of last sea- 
son's dead surface grass to allow sun- 
light and nutrients to penetrate to the 
root system. Do this by lowering your 
mower'e blade height to a minimum 
setting, and bagging the cuttings as 
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This Spectrum Outdoo} 
Cooking System makes 
other portable grills look 
obsolete by comparison: 
It also steams or slow- 
smokes over water or 
wood chips, treat £pl 
cate foods ЖЕСЕ, 
they need, aA ОРКЕ Wits) 
indirect hea ЕРТ 


barbecue ПаФ РРА 


YOU CUT YOUR GRASS FOR FREE. GOOD THING 
A YARD-MAN WORKS FOR MINIMUM WAGE. 


Cut more grass for less money. That's what defines 
every Yard-Man lawn mower. You get more quality and 
value. Take the exclusive Triple Care System, which lets 
you mulch, bag or discharge. You get, standard, a 
mulching lit with a special blade for finer, more 

evenly distributed clippings. If you opt 
for discharging the grass, no sweat. We 
male both side- and rear-discharge units. 


Easy 
Mulching. 


Your choice. As for 

bagging, most Yard-Man X 

models come with a grass 

catcher to rake and bag for 
Easy 

Discharging. you. This means less stop- 


ping and going. You're done sooner. 


And the closer you look, 


Tan Bair 


YaRD- мам 


the smarter Yard-Man 


looks. You get multiple 
cutting-height posi- 
tions to choose from. 
Your Yard-Man comes Bi Legno. 
fully assembled, too. This saves time your first 
time out. There's even a free can of oil to get 
you started. To keep you going, every mower comes 
with the Yard-Man 2-year Supreme Warranty. And 
if you have a problem, the factory isn't 10,000 miles 
away. Yard-Man is American made and 
American owned. So you can 


practically just holler. For the 


location of your nearest retailer, 


call 1-800-YARD-MAN. 


It costs less, but it has so much more. 


OFFICIAL RULES- 
No PURCHASE NECESSARY 


A SPECIAL ADVERT 


1.Complete the crossword puzzle in 
this issue and handprint your name, 
address and phone number on the offi- 
cial entry form. The puzzle will be 
published in the June 1996 issue of 
Popular Science. The correct answers 
to the puzzle may be found in the 
magazine. Or, to receive a puzzle, 
entry form and puzzle answers, write 
to: PUZZLE REQUEST, P.O. Box 


T90 


NO FRILLS. 
NO GIMMICKS. 
JUST SOLID STEEL, 
PROFESSIONAL 


ING SECTION 


7906, Melville, NY 11775-7906. 
Requests must be mailed separately 
and be received by August 1, 1996. 
Enter as often as you wish, but each 
entry and puzzle must be mailed sepa- 
rately to: PUZZLE SWEEPSTAKES, 
Р.О. Box 7885, Melville, NY 11775- 
7885. АП entries must be received by 
August 14, 1996. Mechanically repro- 
duced entries not accepted. Entries 
become the property of the sponsor 
and will not be returned. 


2. Winners will be selected in a random 
drawing from among all correct 
entries received. Drawing will be con- 
ducted by National Judging Institute, 
Inc., an independent judging organiza- 
tion whose decisions are final on all 
matters relating to this sweepstakes. 
Odds of winning are dependent upon 
the number of correct entries received. 
All prizes will be awarded and winners| 
will be notified by mail. Limit one 
major prize to an individual or house- 
hold. Prizes are nontransferable and 
no substitutions are allowed except by 
the sponsor who reserves the right to 
award a prize of equal or greater 
value. Sponsor and its agencies assume 
no responsibility or liability for dam- 
ages, losses or injury resulting from 
acceptance or use of any prize. Taxes, 
if any, are the responsibility of the 
individual winners. Winners may be 
required to verify address or execute 
an affidavit of eligibility and release 
within 14 days of notification attempt 
or the prize will be forfeited and an 
alternate winner selected. Entry con- 
stitutes permission to use winners’ 
names and likenesses for promotional | 
purposes without further compensa- 
tion except where prohibited by law. 
No responsibility is assumed for lost, 
misdirected, illegible, postage due or 
late entries or mail. 


w 


. Sweepstakes open to residents of the 
S., 18 years of age or older as of May 

14, 1996, except employees and their 
families of TIMES MIRROR MAGA- 
ZINES, its affiliates, subsidiaries, adver- 
tisers, advertising agencies, and Don 
Jagoda Associates, Inc. This offer is void 
wherever prohibited, and subject to all 
federal, state and local laws. 


4. For a list of major winners, available 
after September 14, 1996, send a 
stamped, self-addressed envelope to: 
POPULAR SCIENCE 1996 CROSS- 
WORD WINNERS LIST, Р.О. Box 
7502, Melville, NY 11775-7502. 


A SPECIAL ADVERTISING SECTION 
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vou mow to remove ae much of the old 
growth ae possible, During the rest of 
she cutting season, the experts also 
recommend mulching grass clippings to 
return these nutrient-rich blades to 
she lawn. 


pus 


With some lawn mowers, actually 
accomplishing this is more of a chore 
shan it ought to be. With our new Yard- 
wlan walk-behind mower, however, 
changing blade height 
апа switching 
vetween functions are 
smooth and simple 
operations. Yard-Man's 
"triple care" system, 
For example, provides 
interchangeable 
maccessories Including 
а mulching baffle, a 
large 3.1-bushel 1 
yrasscatcher bag, and 
ка grass deflector for 
side discharge. This 
rmower's 6-horeepower motor, B-inc! 1 
vball-bearing wheels, patented mulching $ 


blade and wide 21-inch cutting swath 
salso help you get done quickly with a 
rminimum of effort. 


For more new products, projects 
and ideas, look for the 1996 Fall 
Home Improvement section in the 
September issue of Fopular Science. 
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№ ACROSS 
Ў I Minwax" Polyshades* 
combines stain 


in one. 
MERER The TS... 
З it gets the job done. 


Сита Vm 


If you take the exclu- 


= sive Yard-Man™ 
{ TripleCare System, it 
A Remodeling Puzzle { lets you mulch or 
Complete the following crossword puzzle with the 7 Fow many gear 
Information provided in the advertisements in the © ranges are there 
Home Remodeling section and you could win a zon the Sears® " 
27" large screen television or one of the other — andes 


featured prizes, Just send in the puzzle along Tu 
with the entry form to the address indicated. 
(Rules appear on page 76) Good Luck! 


10.In what tests did 
the Stanley* hammer 
outlast the competi- 
tor's brand by a 4 
to | ratio? 

12. What Glidden® paint 
provides color testers 
зо you can paint one 
square yard of color 
right on the wall? 

13. The result is your 
Genie” IntelliCode™ 
opener responds only 
10 whose remote? 


юш 
2. Because of the fast 
stop trigger release, 
what does the 
‘Wagner® Power 
Painter eliminate? 
5. Rainhandlers" stop 
clogging, stop 
cleaning and stop 
— — damage. 
6. What new line of. 
Chevrolet engines 
takes time-tested 
technology and makes 
it better? 
. If you like to get 
the job done, you'll 
appreciate 
power tools, 
Spectrum" lets you 


» 


12. Ace 7-Star gives you 


ADVERTISING SECTION 


Grand Prize! 


A 27" large 
screen televisio! 
set including 
remote control 
with a retail 
value of $1,000 


10 Check here if you are planning a remodeling project in the next 


H 12 months. 


10 #уев, will new windows be part of your remodeling projects? 


1 

1 

| Name 

| (please print) 

i Address 

1 

1 

H City. State. Zip. 
Phone No. 
Send to: Puzzle Sweepstakes 


і 
1 
i 
i 
H FO. Box 78) 
І 
L 


Arrow Fastener Company, in. 7 22%, | 
тет 

6 Т50 VP Kits. Includes 1 T50 nz 

‘Staple Gun/Tacker and accessories. 


one-coat coverage, 
— — — and your : 
xm MEE Melville, NY 11775-7885 
is always guaranteed, - 
‘ — | 
Ex 
| Flat Latex 
Wall Paint 
3 
i = 
SK Me 7 Star. YARD-MAN етот =) Glidden 
Paint M Yard Man (Бекен) 3 gallons of 
Skil Power Tools } Quality Paints Approx Rear Bag ween . Glidden 
1 HD5658 7 1/4" Circular Saw & 1 2273 7.2 Volt 3/8” Keyless | Retail Value Push, Walk-Behind Mower. nod Dulux for 
Chuck Drive-R-Drill*. Approx. Retail Value of both $199.00 E $500.00 фе Retail Value $299.99- Le Par Approx. Retail 
Е: 349, alue $60. 


d HANDLER Enough 
Group, Rainhandler 
? Р 1 Trademark Minispread sections to complete the winners 14.4 Volt Cordless Drill. 
Approx. Retail Value $40.80 each kit. Lavatory Faucet, Model # home, maximum of 40 5-foot Approx. Retail Value $190.00 
12 B2SY. 25°Professional Grade Steel Tapes. Non-slip end hooky Bre Арес Retail Value sections. Approx. Retail Value 
true-zero, shock absorbing bumper and positive thumb lock. | ы $900.00 
Approx. Retail Value $9.95 each. $ 
E. 
CI | \мАспя; 

Thompson-Minwax e: 

Аззогт of Minwax prod- Wagner Spray Tech 

ucts те Polyurethane, 

Polycrylic, Wipe-On Poly, 1 355E Power 

Wood Esti, PolyShades, = Painter. Approx. 

Hardwded Floor Cleaner, The Genie Co. веат Retail Value 

е Rene Polish | Genie Intellicode Garage мыт тен,» $179.00 


and Wood Glue. Approx. Door 


Opener. Approx. 
Retail Vilue $200.00 Retail Value $179.00 


“The Ist REAL alternative to cable TV" 


FOUR GREAT зае", "шшш. arcs tos ie 
REASONS Ja ё, да E No cable company can give you so much 
TO SWITCH к R ; x = ТА = te — to maximize your 
TO DISH  “juspeptifistentileteseters o BETTER SERVICE our naton 
NE | W ORK: customer Hotline operates 24-hours-a-day, 


(MORE TO COME) pes 7-days-a-week. Want to arrange installation? We're on it. 
Handling installation yourself, but have a question? G 

1) BETTER VALUE How does $79.99 a - Call any time. Want to change your programming = p 
month* for America's Top 40" TV channels compare to your order? It all happens faster at DISH Network. — ^42 аши 
cable bill? We thought so. It's time to turn to DISH Network. 
Choose from our FIVE big value packages for all your favorite 

channels, including news, sports, 

movies and other entertainment 

choices. Any of them will beat the 

pants off your cable company. 

2) BETTER QUALITY 3 

DISH Network" programming d DO Starting from scratch with satellite 

comes from our own satellite : i TV equipment? We'll provide tbe complete 

straight to your home in state- system for as low as an additional 
$10/month* (w.a.c.). 


why ү “the bes YES! I'D LIKE MORE INFORMATION ABOUT SUBSCRIBING 
Teason why we say “the best TO DISH NETWORK. PLEASE HAVE SOMEONE CONTACT ME: 


television doesn't come ffc 
on a cable, it comes I тта 
onaDish? ^ Fig2 Satelite І 


of-the-art digital picture and crisp, 
clear CD-quality sound. That's one 


delivers signal. City Zip: 
3) ORE LER CONTROL I Evening 


Complete on-screen program Send to: Digital TV, Dept. 606,10 Lombard Street, 3rd Floor, San Francisco, CA 94111 
information at the press of a ныш шыш шыш шын шеп мыш ннн шыш шыш шыш 


77 88 For subscription information, 
А please call today: 
mue os ri MET EY 
306 


And More... NETWORK Ext, 


The Best Television Comes on a DISH 


ons Corporatio а arks belong to ss. Channels are representative of 
notice. и ly. Broa у e to customers in those limited area 
available f amily a ates and its territories and possessions 


Phone Number: Day 


IN A CLEARING among the scrub pines of Washington 
state, a near-full-scale model of a delta-winged fighter 
hangs from an eight-story gantry. The engine whines and 
roars before reaching full throttle in a gut-rattling blast of 
sound, and the fighter rises vertically from the ground By Bill Sweetman 
amid a cyclone of oven-temperature gas. 


In St. Louis, one of the world's most sophisticated 
model airplanes is taking shape inside a tightly guarded 
hangar. About 18 feet long, the airplane has almost no ver- 
tical tail. Instead, a steerable jet nozzle will give it agility 


superior to that of today's fighters. Can one advanced 

And in the San Francisco Bay area, engineers are hard at work on a fighter 
prototype with a huge fan mounted in its fuselage. The fan and a pivoting en- 
gine exhaust nozzle will enable the fighter to take off and land vertically. 

All three aircraft are part of the first massive fighter project of the post-Cold 
War era: the Pentagon's Joint Strike Fighter (JSF) program, which mandates co- 
operation and fiscal prudence among the armed forces. The Joint Strike Fighter á : 
is the only replacement in sight for thousands of aircraft designed in the 1970s. Wide-ranging needs 
In the United States, the Navy needs to replace 700 F-14s, F-18s, and A-6s. 

The Marine Corps needs replace- 


ments for 300 AV-8B Harriers. And of the Navy, Marines, 


the first version for the Air Force 

will replace more than 1,800 F-16s, 

taking on the service's air-to-ground А > 
missions while F-22s fly top cover. and Air Force? 
Exports could bring production to 


well over 5,000 aircraft. 
JSF will be a stealthy aircraft that N | 


uses a new generation of sensors and 
precision weapons to find its targets. 
INFOGRAPHICS BY JOHN GRIMWADE 


aircraft meet the 


One version will be able to land and 
take off vertically from a few hun- 
dred feet of road. And in order to 
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С (С> Shaft-driven lift fan 


fly in the new world of budgetary re- 
straint, all versions will be interchange- 
able variations of a single design. 

In October, the Pentagon will se- 
lect two of the three competing de- 
signs, which will be designated X-32 
and X-35, to be tested as prototypes 
in 1999. The winning team will de- 
liver its first operational aircraft 
around 2010. The competitors are a 
radical delta from Boeing; a tailless 
shape from McDonnell Douglas, 


Side EP, 


nozzles 


Lockheed Martin 


MARINES 


Vectoring 
main nozzle 


AIR FORCE 


Smaller wing and tail 
for Air Force version 


Northrop Grumman, and British Aero- 
space; and a Lockheed Martin fighter 
that resembles Lockheed's F-22. 

JSF is the offspring of post-Cold 
War budget cuts. In early 1993, the 
Pentagon was planning three new 
fighters. The Navy wanted a long- 
range, stealthy strike fighter as a sub- 
stitute for the A-12 Avenger II, 
scrapped in early 1991. The Air Force 
was seeking an affordable replace- 
ment for the F-16. And the Advanced 
Research Projects Agency was devel- 
oping technology for a short-takeoff, 


vertical-landing (STOVL) fighter to 
replace the Marine Corps' Harrier. 

The Clinton team at the Pentagon 
axed both the Air Force and Navy pro- 
jects and told the two services to start 
a joint program instead. The new of- 
fice was ordered to select a group of 
valuable technologies and bring them 
to the point where they could be used 
ina new fighter. Because the program 
did not include flight testing, it was 
widely dismissed as “ап engineer's 
sandbox." But in 1994, something un- 
expected happened to JSF. It turned 
into an airplane. 

This occurred because JSF ab- 


The fighter designed by 
McDonnell Douglas, 
Northrop Grumman, and 
British Aerospace has a 
pair of stabilizers but no 
vertical tail. 


MARI 


A second engine is used 
for short takeoffs and 
vertical landings. 

The lift engine could keep 


the plane airborne if the 
main engine falls. 


* A fuel tank replaces the 


and side nozzles 
for vertical lift 


Vectored-thrust 
engine nozzle 
(20* in any direction) 


AIR FORCE NAVY 


* This version has bigger 
wings for slower landing 
approaches. 

* Larger internal weapon 
bays accommodate 
2,000-pound bombs. 


lift engine for increased 
range. 
The tailless design 


promises greater stealth 
and less drag. 


sorbed the Marine jump-jet program. 
The Advanced Research Projects 
Agency had always planned to build 
prototypes of the Marine fighter, be- 
cause STOVL involves some basic 
problems that cannot be simulated 
on the ground. And while the Navy 
and Air Force were uncertain 
whether and when they wanted 
JSE the Marines and the British 
Royal Navy were clamoring for the 
STOVL fighter. JSF program man- 
agers quickly realized that they had 
to fly prototypes, and relatively soon. 
The industry smelled blood in the 
water. Beyond 2000, the U.S. market 
will support only two fighter-building 
teams, and the two JSF winners will 
probably lead them. Officially, JSF is 
still a technology-demonstration pro- 
gram, but it is being regarded more 
and more as the prelude to a full-scale 
development and production effort. 
The prototype fighters will be the 


most visible and expensive part of JSF 
and will inject the tension of an old- 
style fly-off into the project. 

The requirements are tough. The 
Navy wants a range of more than 
1,200 miles, so that its carriers can hit 
inland targets without the refueling 
airplanes required in Desert Storm. 
This increases the size of the plane. 
But the Marine Corps wants a fighter 
that will fit on the ships from which 
it now launches Harriers. What’s 
more, the maximum thrust of the 
biggest available engine limits the 
empty weight of a vertical-landing 
fighter to 24,000 pounds. And the Air 
Force wants an airplane that will cost 
no more than $25 million, because 
an expensive plane would crowd the 
F-22 out of the budget. 

No single fighter aircraft can do 
the Marines’ STOVL job and the 
Navy’s long-range mission at a price 
the Air Force is willing to pay. And 


Lift-jet engine 


making matters even more compli- 
cated, Britain has joined the program, 
because JSF is the only potential re- 
placement for the Royal Navy’s Sea 
Harriers. Britain's Invincible-class car- 
riers are tiny compared with the U.S. 
Navy’s monster boats, further squeez- 
ing the airplane’s size. 

Nevertheless, the JSF office has 
done a remarkably good job of ham- 
mering out a set of requirements that 
all the services can accept. The secret 
to the compromise is to minimize the 
differences between the aircraft. 
Where possible, parts are identical. 
Parts that are different fit together in 
the same way, so that the same work- 
ers can build different models. The 
whole point of JSF is to save billions 
of dollars by designing, testing, and 
building one airplane, instead of three. 

The project managers are using 
new tools to accomplish this. JSF was 
the first major Pentagon project to 
have its own Web site, where contrac- 
tors can download specifications and 
requests for proposals. By linking gov- 


ernment and industry simulators and 
databases across the country, the JSF 
office has been able to organize com- 
puter war games to show how changes 
in the airplane's performance and 
weapons help or hinder theater com- 
manders in fighting wars. 

These simulations have resolved 
some basic issues, such as how steal- 
thy the new fighter should be. Ideally, 
it should be as stealthy as the F-22, 
but the only way to accomplish that is 
to put all the weapons and fuel inside 
the airplane. Only an unaffordably 
large aircraft could accommodate 
every kind of weapon in internal bays. 

The solution is to start with a 
small internal load—two guided 
bombs, plus two AIM-120 missiles for 
self-defense. The strike fighter will 
carry these weapons on the first day 
of the war and use them against the 
best-defended targets. Once the en- 
emy’s defenses have been weakened, 
the fighter will carry a heavier load 
on wing pylons. 

JSF is basically a ground-attack jet 
with the ability to defend itself. Pro- 
gram managers opted for a single en- 
gine to keep costs down, despite the 
Navy's longstanding preference for 
twins. With a top speed of Mach 1.5 
(1,000 mph), JSF is not as fast as the 
F-22, and the requirements do not 
call for any increase in agility over 
today's F-16. 

Of the three JSF designs, Lock- 
heed Martin's is the most conserva- 
tive, with a clipped-delta wing, an aft 
horizontal stabilizer, and outward- 
canted vertical tails. The STOVL ver- 
sion for the Marines and Royal Navy 
has a "lift fan" installed in the forward 
fuselage. The fan resembles a jet en- 
gine but is driven by a clutch, shaft, 
and gearbox from the fighter's main 
engine—a Pratt & Whitney F119, as 
used on the F-22, but fitted with an 
exhaust nozzle that can pivot down 
through 90 degrees. 

The lift fan balances the aircraft 
in vertical flight while boosting the 
engine's thrust, allowing the airplane 
to land vertically with weapons still 
aboard. The fan exhaust is cool: This 
alleviates a chronic problem with jet- 


Inside the Phantom Works 


“WE CUSTOM-BUILD airplanes like 
Rolls-Royce automobiles,” says Jerry 
Ennis, “and the worst of it is that we 
set out to build them that way.” 
Ennis heads the McDonnell Douglas 
Phantom Works in St. Louis. The 
name commemorates McDonnell's 
classic F-4 Phantom fighter, but its 
spooky connotations are appropri- 
ate: Strange things happen in some 
of the code-locked hangars. But the 
Phantom Works’ primary mission is 
to devise ways to build aircraft in 
small numbers without driving costs 
into the stratosphere. 

Like a Rolls-Royce, today’s fight- 
ers are of high quality, but it takes 
an inordinate amount of trimming 
and hand-fitting to make them that 
way. To combine light weight with 
strength, even mundane parts like 
landing gear doors are riveted to- 
gether by hand. 

Modern materials such as carbon- 
fiber composites have not improved 
matters, because they're expensive 
and hard to work with. In 
search of better ideas, Ennis 
and his fellow Phantoms have 
visited luxury-boat builders 
who make large composite 
hulls in small numbers, kit- 
plane suppliers who invent 
ways to take man-hours out 
of assembly, and the engi- 
neers who designed the 
Dodge Viper sports car. 

Their work is already pay- 
‘ing off. One technology they 
have applied to military air- 
craft is high-speed machin- 
ing. Using a cutting head 
that spins at 40,000 rpm, a 
high-speed machine tool can 
turn a metal billet into a 
complex part with paper-thin 
skins and stiffeners, replacing a 
sheet-metal component with dozens 
of parts and hundreds of fasteners. 
Phantom Works is now taking this 
technique a step further, making 
parts with machined slots and tabs, 


like those of a model airplane, to 
guide assembly. Because one high- 
speed machine can make almost any 
part, Phantom Works is looking at a 
"battlefield factory" that could fit on 
a cargo plane or aircraft carrier and 
could make replacements for parts 
damaged by accidents or combat. 
Another Phantom Works project 
could make composite materials 
more resistant to damage that. 
causes the plies of fiber in a thick 
skin to separate. Today, plastic 
resins are used to hold the fibers to- 
gether, but they are tricky to work 
with. Phantom Works is looking at a 
cheaper technique: sewing the layers 
together with rows of Kevlar stitches. 
Being able to make large com- 
posite parts at an affordable cost 
will enable manufacturers to replace 
today's complex aircraft structures 
with “unitized” shapes, more like 
car bodies or boat hulls, made out 
of a few composite pieces. Under a 
Navy program, Phantom Works is 


At Phantom Works, airplane parts that are made 
with tongue-in-groove machinings can be assem- 
bled without using tools. 


designing a unitized mid-body 
section for a fighter, in which the 
fibers are continuous from one 
wing-folding hinge to the other. 
“We measure success one piece at 
a time," says Ennis.— B.S. 
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Built around a deep, 
blended delta wing, 
Boeing's strike fighter is 
lighter and simpler than 
competing designs. 


> 


Engine exhaust is ducted 
through lift nozzles for 
vertical landings. 

One engine provides 
enough thrust for 
vertical flight. 


Doing More with Less Weight and Complexity 


AIR FORCE 


* The simplicity of the de- 


sign keeps costs within 
budget restrictions. 


* Even with a short inlet 


duct, the engine face Is 
hidden from radar. 


* The compact delta wing 
fits aboard aircraft carri- 
ers without folding. 

* The wing holds more 
fuel than the Alr Force's 
larger F-15. 


lift aircraft, which is that the engine 
inhales hot exhaust gas in hovering 
flight, overheating and losing power. 
The fan intake and its retractable ex- 
haust nozzle, which can be vectored 
90 degrees aft to boost acceleration 
for takeoff, are covered while cruising 
to reduce drag and increase stealth. 

Remove the lift fan and vectoring 
main nozzle, and you have the Air 
Force version of the fighter. The 
space left by the lift fan is filled with 
fuel, increasing the range. 

The Navy version has a bigger 
wing and tail so that it can approach 
an aircraft carrier at a lower flying 
speed. A stronger landing gear helps 
this plane withstand stressful catapult 
takeoffs and arrested landings. 

The JSF design being developed 
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Front balance nozzle 


Twin vectoring 
nozzles 


One-piece 
delta wing 


by McDonnell Douglas, Northrop 
Grumman, and British Aerospace 
looks like the YF-23, the rakish North- 
rop fighter that lost to the Lockheed 
F-22 in 1991. Its most striking feature 
is that it has almost no vertical tail, 
just a pair of stabilizers that form a 
shallow V. The tailless design reduces 
radar reflectivity, weight, and drag— 
three things designers hate. Surfaces 
on the wings’ trailing edges will steer 
the jet, with extra agility provided by 
a vectoring engine nozzle that can 
move 20 degrees in any direction. 
McDonnell Douglas’ Phantom 
Works and NASA are about to fly a 
small, pilotless aircraft, the X-36, 
to demonstrate that the jet-con- 
trolled fighter will be stable “even 
if the engine burps,” as one engi- 
neer puts it. The X-36 is a 28-per- 
cent scale model of a typical fighter, 


Dp 


Chin inlet 


powered by a cruise-missile engine. 

The STOVL version of the Mc- 
Donnell/Northrop JSF has a separate 
lift engine behind the cockpit. The 
lift engine is not much more complex 
than Lockheed's fan system, and it 
could even bring the airplane home if 
the main engine fails—although the 
landing speed would be a scorching 
190 mph. 

The Navy, Marine, and Air Force 
versions of the McDonnell/Northrop 
design are related in the same way as 
the Lockheed family: In the Air Force 
version, a fuel tank replaces the lift 
jet. The Navy version has a bigger 
wing and larger horizontal stabilizers. 

Boeing's design is very different. 
The Seattle giant delivered its last op- 
erational fighter during Franklin D. 
Roosevelt's first term as president, and 
it has never built a manned supersonic 
aircraft. But Boeing placed third to 
Northrop and Lockheed in the contest 
that led to the F-22, and has earned 


a reputation for original thinking. 

The Boeing design uses neither a 
lift fan nor a lift engine. For short 
takeoff and vertical landing, the en- 
gine exhaust is ducted forward—to a 
pair of lift nozzles positioned at the 
airplane's center of gravity, and to 
a smaller lift nozzle at the front 
that provides three-point stabil- 
ity. It's a simpler system than its 
rivals, but it produces less verti- 
cal thrust. Boeing designers 
have compensated for that by 
squeezing every ounce of thrust 
out of the F119—boosting the 
world's biggest fighter engine to 
almost 20 tons of thrust. 

Boeing’s JSF has three parts: 
the forebody, which contains the 
cockpit and most of the electron- 
ics; a lower body section that accom- 


modates the engine and weapon bays; 


and a deep, blended delta wing to 
which the other two parts are at- 


tached. The wing is light, and so com- 


pact that it will fit on British aircraft 
carriers without folding, but it holds 
18,000 pounds of fuel (more than the 
much larger F-15) to meet the Navy's 
range requirement. The wing’s skin is 
made from carbon-fiber-reinforced 
thermoplastics, which can be bonded 
together without rivets. 

Boeing’s most jealously guarded 
secrets lurk in the recesses of the 
yawning-hippo air inlet. The inlet 
duct is short—it has to be, because 
the engine is well forward—and that 
is often a source of problems. But 
cunning internal features enable the 
duct to work from zero to 1,000 mph, 
in level flight or in 9-g combat turns, 
and it still blocks radar waves from 
reaching the engine face. 

JSF is more than just a new air- 
plane. Designers are working on ways 
for it to find and hit mobile targets— 
such as Scud-type missile launch- 
ers—at night and in bad weather. 
Instead of separate antennas for its 
electronic and optical sensors and 
communications systems, JSF will 
use multipurpose “shared apertures.” 
One set of antennas, built into the 
fighter’s composite wing and body 
skin, will track hostile radars and 


Ready 


Like the B-2, the . 
This makes the unpiloted plane hard to 
detect with radar, particularly from the 

side. It also limits the weight to 
only 1,300 pounds. A vector- 
Ing engine nozzle com- 
pensates for lost 
agility. 


communicate with allies. Advanced 
infrared sensors will give the pilot 360 
degrees of night vision, detect enemy 
aircraft, and warn the pilot if a missile 
is fired. The fighter’s front fuselage 
will be designed around a jagged-edged 
radar antenna, which is itself designed 
for minimum radar reflectivity. 

JSF is the first aircraft to be de- 
signed with “off-board” sensors in 
mind. Designers assume that U.S. 
forces are unlikely to go to war without 
surveillance systems such as satellites, 
airborne radar, and reconnaissance 
drones. Using jamming-resistant 
datalinks, these sensing systems could 
send near-real-time data to a strike 
fighter headed for its target. 

Lockheed Martin has built a JSF 
simulator that features a full-color, 
helmet-mounted display to give the 
pilot a view of the outside world that 
may actually improve on reality. In- 
stead of real-world color, the pilot 
sees "thermographic" false colors cor- 
responding to infrared signatures: 
Targets stand out in the color-coded 
image. And if low clouds hide the 
ground from infrared sensors, the 


database can create a synthetic view 
of the terrain on the pilot’s display. 
JSF could even be equipped with a 
cockpit screen to block the outside 

view, protecting the pilot from the 

blinding effects of laser weapons. 

Because JSF will be a single- 

seat aircraft, it will need a high 
degree of automation. In the 

Lockheed simulator, pilots 

can experience autopilot 
modes in which the airplane 
performs complex maneuvers 
and operates sensors while 
the pilot concentrates on 
finding targets. 
Lockheed is considering 
whether pilots could be trained 
by an instructor on the ground, 
who would wear a helmet display 
connected to the airplane by a data- 
link. This would eliminate the need 
to build two-seat JSFs, saving money. 

Does anyone need to be aboard 
the aircraft? After all, JSF’s pilot may 
have to rely on synthetic vision. The 
computers will fly the plane most of 
the time, with the pilot managing the 
mission rather than “yanking and 
banking.” For high-risk missions, JSF 
may be the bridge to the future “un- 
inhabited” fighter. 

The Joint Strike Fighter is at a 
stage when crucial decisions can make 
the aircraft a winner or doom it to dis- 
aster. If the airplane does not have suf- 
ficient range, the Navy may lose inter- 
est. But if the cost goes up too much, 
the Air Force may find that an attack 
version of the F-22 is a better deal. 

The three competing designs pre- 
sent JSF planners with an interesting 
choice. If Boeing’s design works, it 
promises to do more with less, but it 
is more radical and arguably more 
risky than its rivals. Lockheed Martin 
offers the fewest surprises, and the 
McDonnell/Northrop design may be 
the stealthiest of the three. 

The clock is ticking: The current 
fleet is not getting any younger, and 
the industry is anxious to get a pro- 
totype program under way. The air- 
plane that nobody knew they wanted 
is becoming the airplane that no- 
body can live without. > 


Now multiply 
that by two thousand. That's the sound of 
pictures being snapped around the world 
every second. And U.S. snapshooters con- 
tribute mightily: They bought 864 million 
rolls of film in 1994, most of it 35mm nega- 


tive, and *clicked" 17.6 billion times. 

So what's wrong with this picture? The truth is, you're 
taking fewer pictures. Camera sales (excluding the ubiq- 
uitous and cheap single-use models) have declined from 
18.7 million units in 1987 to 15.4 million in 1994. Why? 
That's a good question, one that photo giant Eastman 
Kodak Co. started asking amateur photographers when 
sales took a dip. What Kodak heard was a bit of a sur- 
prise: Taking pictures is too hard. 

The biggest problem turns out to be loading the 
film. In most cameras, if the film leader is not pulled to 
the right spot and aligned with the indicated markings, 
the film will not advance to a “frame 1" position. All too 
often, people merrily click away only to find that not a 
single exposure has actually been made. In a check con- 
ducted by Kodak of 8,000 rolls of developed 35mm film, 


Five years of inten- 


photofinishers reported 
the principal problem 
was blank exposures. 
One or more shots are 
lost on 5 percent of the 
roughly 2 billion rolls of 
film shot each year. 

Film loading isn't the 
only problem. Two other 
complaints turn up often 
enough to be significant 
hindrances to picture 
taking: cameras that are 
too large and heavy, and 
prints that are poorly 
processed, mostly suffering from under- or overexposure. 

Armed with this information and alarmed by its seri- 
ousness, Kodak went into a huddle with its arch-rival, Fuji 
Photo Film Co., and three major camera makers— Canon, 
Minolta, and Nikon. When they came out—five years 
later—none of the problems associated with 35mm film 
had been solved. Instead, what emerged is a totally new 
film format, some 40 percent smaller than 35mm and in- 
compatible with it, together with the cameras and 
photofinishing equipment to handle it. 

This new way of taking pictures, the Advanced Photo 
System (APS), is available in some models now. 


sive engineering 


has resulted in a 

radically new film- 
and-camera format. 
Does anyone really 
need a new way to 


take pictures? 


By Arthur Fisher 


The FUTURE of 
Photography 
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FUJI Endeavor 4000SL 
Is a compact, noninterchangeable 
lens reflex camera. 


* weighs 170z 

* 4X zoom, 25- 
100mm 

* multipro- 
grammed flash 

* optional remote 

controller 


KODAK 


Advantix 
3700ix 


Has a flip-up flash 
and an all-glass lens 
to reduce red-eye. 


* 200-zone autofocus 
* 1.5x2.5x4.7 inches 
* 24mm, f/3.6 lens 

* weighs 7 oz. 


CANON 
Elph 

This tiny camera 
takes full advan- 


tage of small 
film size. 


* stainless steel body 

* 3.6x2.4x1.1 inches 

* built-in 2X zoom lens, 
24-48mm 

* weighs 6.3 oz. 


MINOLTA Vectis S-1 * 1/2000 to 30-second focal- 
Is an SLR with interchangeable plane shutter 

lenses, large viewfinder, and * autofocus and manual focus 
water-resistant construction. * mid-roll change possible 
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APS is aimed at the vast majority of people who use 
point-and-shoot cameras, stick overwhelmingly to negative 
film, and get back prints rather than slides from the 
photofinisher. The number of cameras to choose among 
will be huge in the next few months, as an additional 47 
companies have signed on as APS licensees. Each camera 
company will have more than one model from which to 
choose. Kodak, for example, eventually will have nine mod- 
els in its lineup, starting with a $20 single-use version. 

Like the cotton gin and the McCormick reaper, APS is 
an example of business necessity—in this case, the need to 
reverse declining photo sales—launching an important 
change in technology. George Fisher, Kodak's CEO, calls 
APS *the reinvention of consumer photography." The 
question is, how will the new technology reward you? 

Here's what.you can expect: 

* Fumble-free, foolproof film load- 
ing, eliminating blank shots. 

* No more fingerprints on nega- 
tives, ever. 

* Availability of more portable, 
pocketable cameras. 

* Better prints (maybe). 

* Simple choice of one of three 
different print formats at each 
exposure. 

* Eventual compatibility with com- 
puters and TVs. 

These advantages spring from the 
unique design of the APS film, the 
devilishly ingenious cassette that 
houses it, and the cameras that ex- 
change information with it. 

The good news is that the film-loading system has no 
external leader whatsoever. Instead, a new kind of self-con-| 
tained, elliptical film cassette totally encloses the film. 
Simply drop it into the camera and the cassette mecha- 
nism takes it from there, pushing the film across the cam- 
era. Kodak engineers called this the *how do you push a 
rope?" problem. (Earlier Kodak versions of non-35mm 
drop-in film formats—126, Instamatic 110, and the infa- 
mous Disc, which was so tiny it made terrible prints—to- 
day account for less than eight percent of all exposures.) 

The film cassette also offers more than just drop-and- 
load convenience. A succession of visible, small windows 
on the cassette clearly reveals the status of the film inside: 
unexposed, partially exposed, fully exposed but not pro- 
cessed, and processed. One of the big selling points of the 
APS is that the cassette can be safely removed before the 
film has been totally exposed. This could be a major boon. 
For example, you could keep all the pictures of a child on 
one roll even if the picture-taking session was interrupted 
by another child's super-cute moments. Better yet, you can 
switch to a higher speed film without having to scrub the 
unexposed remainder of the original roll. 

Unfortunately, this ability to switch in midstream will 


Sound is an 
obvious next 
feature for the 


Advanced Photo 
System's digital 
memory. 


be available only on near-top-of-the line APS cameras. On 
lower-priced models, you can't open the camera until all 
the film has been exposed and is safely back inside the cas- 
sette—which still eliminates an embarrassing mistake that 
has plagued even the most professional among us. 

That just begins to describe APS' departures from the 
customary. With APS, you will be relieved of the chore of 
fiddling with negatives and storing them. Instead, exposed 
film is returned inside the unique, protective numbered 
cassette, which you keep. Together with your prints, you 
get back a photo-file index print with numbered miniature 
color images of all the exposures that have been made. To 
get more prints, you simply return the cassette to the 
processor and order by number. Some cameras will even 
let you automatically encode on the film a request for 
multiple prints, up to nine, of each 
frame—handy for class reunions and 
extended families. Up to a dozen cas- 
settes and their accompanying index 
files can be tucked away in the niches 
of a special storage box. Kodak calls it 
a *memory keeper." 

The prints are different, too. First, 
they all automatically come with back 
printing: cassette number, frame num- 
ber, and date. Some camera models 
allow “happy birthday" and similar 
messages. But there is at present no 
practical way to label individual prints 
by subject, a capability often cited on 
photographers’ wish lists. 

Second, all APS cameras afford the 
photographer a choice of three differ- 

ent formats, as opposed to the two (regular and 
panoramic) available on some current 35mm models. For 
each picture, you can select: 

e Classic (C), which yields a 3 '/2-by-5 or 4-by-6 print; 

* HDTV (H), which has the aspect ratio of high-defini- 

tion TV and gives a 3 1/2-by-6 or 4-by-7 print; and 

* Panoramic (P), which yields dramatically elongated 

3 V/»-by-10 or 4-by-11 1/2 prints. Inside the camera’s 
viewfinder, a frame mask shifts to show what the pic- 
ture will look like. 

The fascinating part of this process is that the camera 
doesn't mask the film; it captures a full-frame image every 
time. When you snap a picture, coded format information 
is imprinted on the edge of the film. In less-sophisticated . 
APS cameras, the code is optical—a series of dots created 
by LEDs. In more expensive models, a magnetic head in 
the camera's pressure plate writes the code on a transpar- 
ent magnetic layer. APS photofinishing equipment reads 
the code and prints the selected format. The photo-file in- 
idex card shows every exposure in the full-frame mode, 
which corresponds to HDTV. If you have chosen another 
format, it is shown by white frame lines superimposed on 

athe full frame. So if you don't like the format you've 


Image Isn't Everything: APS Film Stores Data, Too 


[- Unexposed film 


Camera frame data 
Photofinishing (print aspect ratio, Customer 
frame data 


service data 
Partially frame data, etc.) 


exposed 
film 
—Exposed film 
— Processed film 


Transparent 
Magnetic Layer 


Exposure length (bar code) 
| Film type and frame number (bar code) 


Light lock рт ID 
Data disk (human readable) 


Negatives are returned The APS film format is. 
In the original film. t smaller than 35mm; so Is 
cassette, along the APS cassette, al- 
with enlargements E lowing for the de- 
and a photo-file Index E | sign of truly tiny 
print, which shows every cameras like 
frame and the format selected. Canon's Elph. It 
A dozen cassettes and match- S |! сап contain film 
Ing Index prints fit comfortably à with 15, 25, or 40 
In a special storage box. exposures. 


Three formats are avall- 

able: Classic, HDTV, and 

Panoramic. The camera Loading 

takes a full-frame, HDTV 

shot every time, but you APS cameras and cassettes are designed so 
get a print in the format that drop-in loading of film is foolproof. There Is 
you've selected. no leader to fumble with, and the cassette 

can't be Inserted Improperly. 


picked, it is easy to see what another one will look like. 


The invisible magnetic coating can record more than just 


the format selected. It also registers data on whether a flash 
was used, where the sky appears in horizontal scenics, the 
brightness of the scene, whether the shot is a vertical, 
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whether backlight exposure compensation is required, and 
much else. The more sophisticated—and expensive—an 
APS camera is, the greater its capability in this vein. 


АП of this digitally recorded data, when transmitted to 
the new breed of photofinisher equipment, should theo- 


The Digital Option: Cameras for the Communications Age 


DO DIGITAL CAMERAS represent the real "advanced photo 
system" for the 1990s and beyond? It's an intriguing ques- 
tion with, as yet, no clear answer. For picture quality and 
price, there's no beating traditional photography—today. 
But digital cameras can do some things conventional cam- 
eras cannot, such as sharing photos on a TV or over the In- 
ternet, and the image quality of digital photography is 
improving almost as fast as prices are dropping. 

There's no shortage of camera and computer companies 
trying to perfect this new device. Apple, Canon, Casio, Chi- 
non, Dycam, Epson, Fuji, Kodak, Logitech, Nikon, Polaroid, 
Ricoh, and Sony each sell digital cameras, with others ex- 
pected to join the fray soon. Most of these cameras cost 
less than $1,000. That may not sound very tempting, but 
similar digital cameras sold for $5,000 only two to three 
years ago. That's still much more than most 35mm cameras, 
but this is a very different picture-taking animal. 

While the APS system tweaks the film-based approach to 
capturing pictures, digital cameras go another route en- 
tirely. They have shutters and lenses like traditional cam- 
eras, but that's where the functional similarities end. Rather 
than record images onto light-sensitive film, digital cam- 
eras funnel their images into a light-sensitive semiconduc- 
tor known as a charge-coupled device, or CCD (a 
higher-grade version of the same sort used in camcorders 
and fax machines). These CCDs typically contain hundreds 
of thousands of resistors that convert points of light into 
picture elements, or pixels. Light passes through red, green, 
and blue filters to produce color images. This maze of elec- 
trical states is then sampled and converted into digital data 
(ones and zeros). The data is compressed and saved to the 
camera's electronic memory, which is either built into the 
camera or stored on a PC Card like that used in laptop PCs 
and handheld electronic organizers. 

This process yields several advantages. A few cameras, 
such as Casio's QV-10 and new QV-30, let you see the pic- 
ture instantly on a built-in color LCD screen. Ricoh's new 
RDC-1 offers the LCD as an option. The Casio and Ricoh 
models also have video outputs, enabling you to see the 
pictures in slide-show fashion on a TV—a much better 
way to share photos with a group of family or friends. АЦ 
digital cameras give you a measure of instant gratifica- 
tion by enabling you to easily transfer your digital snap- 
shots to a PC or Macintosh (the needed cable and 
software are included), where you can view them on your 
monitor. And most of the newer cameras, including 


Kodak's DC50, Chinon's ES-3000, Dycam's 10-C, Apple's 
QuickTake 150, and Epson's PhotoPC, meet or exceed the 
VGA resolution (640 by 480 pixels) of a standard PC display. 

Capturing pictures in digital format and shuttling them 
into a PC also means you can adjust factors such as bright- 
ness and contrast after the fact, and crop and edit the re- 
sults. Digital pictures are also easier to share: You can easily 
slip them into documents or presentations, send them to rel- 
atives via e-mail, or post them on a World Wide Web site. 

And unlike film, memory is reusable. You can erase pic- 
tures as you go, and start over again completely once 
you've saved the photos you want to keep to a PC disk. 

Still, digital photography has two major disadvantages. 
First, the image quality of digital pictures is far inferior to 
film photos—especially on paper. Digital photos printed on 
a color inkjet printer typically look grainy and washed out, 
and they can't compare with chemically developed photos 
even when printed on an expensive color laser or dye subli- 
mation printer. Second, the price of even low-end digital 
cameras, at $500 to $1,000, is two to three times what 
you'd expect to pay for a good SLR camera, much less a 
basic 35mm camera or disposable, all of which produce 
better pictures. 

Serious photographers won't much like the lack of con- 
trol on digital cameras, either. There are typically no man- 
ual f-stop or shutter speed controls to adapt to varying 
lighting situations, for example. And there are usually few, 
if any, lens options. 

But what digital cameras currently lack in practicality, 
they make up for in technological vision. They are behind 
APS cameras today, but they're thinking far ahead. 
—Chris O'Malley 


Canon PowerShot 600 A 
stores 72 images on 
a PC Card. 


retically result in better and sharper images, with better 
overall exposure and more natural color. Say you take a 
picture of a friend who is strongly backlit and you didn't 
use fill flash. In an ordinary print, your friend's face 
would likely be deeply shadowed. In the new system, if 
that information is encoded on the film, the underexpo- 
sure can be compensated for by the printer. 

The designers of the APS con- 
template more than just camera-to- 
printer communication. The full 
surface of the transparent magnetic 
overlay now can record 80 bytes of 
digital information, although the first 
release of APS products will use less 
than 20 percent of that capacity. "The 
system standard," says George Fisher, 
“enables the storage of up to 400 bytes 
of information per frame.... In the fu- 
ture, the system could read and record 
more than one megabyte per roll." 

What could this digital capability 
bring you in the future? It will let the 
APS cassette communicate directly with image-processing 
and display equipment via interface devices. Minolta and 
Fuji have already announced forthcoming Photo Players, 
which will allow you to watch pictures on a TV, with easy- 
to-perform zooming, panning, and fading. You may even 
be able to add sound effects or a voice-over narration to 
the images. Similar devices coming eventually from a vari- 
ety of photo companies will also permit film to be scanned 
directly into a computer with a video board, with all the 
sky’s-the-limit possibilities such freedom entails. 

That the APS was launched with less than the ability td 
extract the maximum from its inherent characteristics was 
deliberate, Fisher says. He draws a parallel to the emer- 
gence of new applications for computers, as a new “plat- 
form” evolved. In the same way, the APS hybrid platform 
will generate new applications, some as yet unforeseen. 
Sound is an obvious next feature the system’s digital mem 
ory could accommodate. Fisher won't reveal others Kodak 
is working on, but says, “In five years, you won't recognize 
the world of imaging." 

Foolproof film loading, better pictures, connectivity... 
but what about cameras that are smaller and lighter? 

The APS film frame is only about 60 percent the area of 
the 35mm frame (16.7x30.2mm, not 24mmx36mm).That 


means that some, but not all, new APS cameras can be tiny. E: 


Witness the Canon Elph, an ultra-compact stainless steel 
midget that is a mere 3.6 inches wide, 2.4 inches high, and 
1.1 inches deep. The Elph weighs just 6.3 ounces and it's 
billed as the smallest 2X zoom camera ever. But some new 
APS cameras are actually no smaller than their 35mm coun: 
terparts—some are even bigger. 

Will APS film suffer the loss of print quality encoun- 
tered with previous smaller-than-35mm formats? 

Kodak says no, claiming that it has adapted its “T-grain” 


In five years, you 
won't recognize 


the world of 
imaging. 


and enhanced cubic grain (ECB) technologies to create a 
new emulsion that will produce sharp, ungrainy enlarge- 
ments. Kodak executives compare the enhanced perfor- 
mance to the difference between covering a table with 
dollar bills and with baseballs; there is less space between 
the grains. Fuji also claims similar emulsion improvements. 

The new film is not just smaller than 35mm, it's also 
thinner. The base is made of A-PEN 
(annealed polyethylene naphthalate), 
a polyester material used for long-play- 
ing videotapes that is 30 percent thin- 
ner than the acetate base used in 
35mm and other consumer films. Ad- 
vantages: more exposures per roll, and 
a better dimensional stability that lets 
the film be held tightly across the 
camera, yielding a flatter surface for 
sharper pictures. 

Both Kodak and Fuji color print 
films will be available in ISO 100 (15 
or 25 exposure), 200 (15, 25, or 40 ex- 
posure), and 400 (25 exposure) 
speeds. Slide and professional negative films are farther 
down the line. Unfortunately, they will cost 15 to 20 per- 
cent more than their 35mm analogs. A 25-exposure Kodak 


{ Advantix 400 film lists for $7.50. Printing charges will also 


be higher than for 35mm film. 

And because installing the new APS photofinishing 
equipment will be very expensive, few of the retail, one- 
hour, on-site processing labs are likely to buy it. That 
means a return to what one industry observer called *the 
bad old days" when film was dropped off locally by the 
customer and then delivered to a wholesale, central lab for 
processing, with all the possible delays that method en- 
tails. So say goodbye to same-day film return with APS. 

When we made enlargements from Kodak's 200-speed 
film, shot with a prototype Kodak Advantix 3700ix cam- 
era, the results were eminently satisfactory. The pictures 
were sharp and had good color saturation. Only in the 
biggest enlargements—4-by-11 1/7-inch panoramics—did 
grain become visible at a normal viewing distance. 

That camera, incidentally, lists for $195, has autofocus, 
a flip-up flash, and a 24mm, f3.6 lens. (That focal length 


{ corresponds to 30mm in a 35mm camera— just multiply 


any APS focal length by 1.25 to get the 35mm equivalent.) 


3 You can't change cassettes mid-roll with this model, nor 


indeed with any Kodak camera except the top-of-the-line 
Advantix 5600MRX 30-120mm zoom, not available till 
later this year, at a price to be announced. 

Will APS amount to the “reinvention of consumer pho- 
tography”? Should you switch to the new system? 

Against its obvious advantages in convenience, size, 
and flexibility, you'll have to weigh greater cost, the incon- 


4 venience of lengthy processing times, and the unavailabil- 


ity of the most sophisticated features, unless you go for a 
top-of-the-line model. ® 
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THE DENTED shipping container chained 
to the deck of the rusty barge could pass for 
an abandoned 18-wheeler, but for the fact 
that the barge is floating near the center of 


Lake Michigan. Inside the container, a half 


dozen faces crowd around a screen, where a blip tracks the 
location of a miniature submarine diving deep below the 
barge. The container is the sub's command center, and the 
blip is an unsatisfying image for the group packed inside, 
still sweating from the two days spent scrutinizing sonar 
tracks and blurry video images for the exact location of the 
sunken ore carrier Carl D. Bradley, resting on the floor of 
the lake 380 feet below. 

The screen shows the sub is less than 100 feet off the 
bottom, where the upper deckhouse of the wreck should 
just be coming into view. But the sub's lights, stabbing 


WE Wreck OF Ше Edi 


Fitzgerald is remembered in 


has gone uncommemorat 


Until now. 


By Dan McCosh 


into the darkness, are clouded by silt. The viewing ports 
have become useless opaque discs, glowing with the glare 
teflected from the murk. On the surface, inside the ship- 
ping container, faces fall when the audio link crackles: 
“Visibility is zero. We’re coming up.” 

This kind of thing never happens to Jacques 
Cousteau, I’m thinking. But then looking around the 
container, which is packed with marine history buffs, sci- 
entists, divers, journalists, students, and the proprietor of 
the Boiled Frog bar in Pewaukee, Wisconsin, I figure that 
Cousteau probably never set out on an expedition quite 
like this one. Or if he did, he isn’t telling anyone. 

It is unusual deep-sea research, this diving expedition 
nearly a thousand miles inland from any ocean. We’re 
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looking for the remains of a ship that sank 37 
blip on the screen of maritime history. All of us want to 
find out exactly what happened that night of November 
18, 1958, when the Bradley went down, pitching 33 men to 
their deaths in the icy waters of Lake Michigan. Only two 
men survived, and one of them, Frank Mays, is here today, 
peering at the sonar screen. 

Bulk cargo carriers on the Great Lakes, some the size of 
oceangoing supertankers, are the bedrock of heavy indus- 
try in the Midwest, carrying the basic ingredients of steel 
making—iron ore, coal, and limestone. A big ship going 
down can have as much impact in Chicago, Detroit, or 
Cleveland as the crash of an airliner. And the treacherous 


ears ago—a 


Great Lakes have already claimed more than 5,000 ships. 
When the Edmund Fitzgerald sank in Lake Superior in 
1975, it inspired a popular Gordon Lightfoot song. By then, 
most people had forgotten the wreck of the Carl D. Bradley. 


Journey into the past 


Frank Mays (right) and another 
sailor survived the wreck of 
the Carl D. Bradley by cling- 
ing to a raft. Mays returned 
to the wreck site last summer, 
aboard a small submarine 
owned and operated by Delta 
Oceanographics. The sub's 
command center was a ship- 
ping container chained to the 
deck of a barge (above left). 


A 640-foot limestone carrier, the Bradley was one of the 
longest ships on the Great Lakes when she set out from 
Buffington, Indiana, on November 17, 1958, heading north 
for her home port in Rogers City, Michigan, some 350 
miles away. The 30-year-old ship was only middle-aged by 
Great Lakes standards—fresh water doesn't corrode the ex- 
terior of steel plating. She was, however, due that winter 
for refitting of a rusted-out cargo hold, and a grounding 
two weeks earlier in a shallow harbor had ruptured a plate 
that had since been repaired. 

^ gale was funneling up the lake from the southwest, 
building waves across nearly 300 miles of open water. By 
the next day, as the Bradley began to cross the upper end 
of the lake, the storm had worsened and most ships had 
taken shelter. The wind hit 65 mph, and waves up to 30 
feet high piled up at the stern. 

Halfway across the lake, only a few hours from the 


shelter of a group of islands, the deck cracked midships. 
Less than 15 minutes later, just as the sun was setting, the 
Bradley went down, tossing her crew into the frigid water. 
With no chance to launch a lifeboat, most died quickly. 
But Mays and three other men landed near an 8-by-10-foot 
wooden raft—more of a plank than a raft. 

With the water temperature at 36'F, the waves washed 
over the four men clinging to the raft, until two lost their 
grip in the night. The first freighter on the scene, which 
took two hours to go two miles into the wind, nearly ran 
over the survivors, but the raft was invisible in the darkness 
because the last flare failed to ignite. Mays and first mate 
Elmer Fleming drifted until after daybreak, when a heli- 
copter finally 
spotted them. 

Mays went to 
work in a lumber 
yard, on dry land, 
after he got out 
of the hospital. 
Today he is re- 
tired in Florida. 
“You know, after 
five years or so, 
you just go on 


The two-person Delta sub (above) Is low- 
ered into Lake Michigan for its descent to 
the Bradley wreck. Team members prepare 
the sonar equipment used to locate the 
sunken ship 380 feet below the surface. 


with your life,” he says about that 
night. But an inquiry that chal- 
lenged his account of the sinking 
still rankles him. 

Mays and Fleming witnessed the 
Bradley break in two, with one half 
violently throwing them into the wa- 
ter, where they clung to the raft 
while the stern section rose perpen- 
dicularly into the air before going 
down. But later, an investigation 
conducted by U.S. Steel, the ship’s corporate parent, con- 
cluded that the Bradley was on the bottom in one piece. 

The wreck site, too deep for normal scuba operations, 
was never thoroughly explored, and doubts about the con- 
dition of the vessel remain to this day. The Bradley had 
gone down in а storm, to be sure, but exactly what was 
down there? It was an intriguing question to maritime his- 
tory buffs, but one that could only be answered defini- 
tively by viewing the wreck. The secrets of the Bradley 
would probably have remained immersed in the deep wa- 
ters of Lake Michigan for all time, save for the interest of a 
pair of unlikely adventurers: marine artist Jim Clary and 
underwater entrepreneur Fred Shannon. 
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Clary paints pictures of ships—more often than not, 
ships that have sunk in the Great Lakes, or are about to 
sink. He has an eye for wind, waves, and imminent disas- 
ter, capturing in acrylic and canvas the exact moment 
when a vessel is about to be overwhelmed. This talent has 
earned him a dedicated following of collectors drawn to 
the drama and historical accuracy of his work. Clary’s 
paintings are based on thorough research, including inter- 
views with survivors and witnesses, and sometimes even 
on his own experiences. 

Once, while working on a painting of the World War II 
attack by Japanese dive bombers on the aircraft carrier En- 
terprise, Clary negotiated a ride that included a tailhook 
landing on the carrier’s pitching flight 
deck. A series of paintings of the Titanic 
led to joining a miniature-submarine expe- 
dition that eventually located the wreck in 
the North Atlantic. “I paint storm waves 
differently since that trip,” he says. 

After the Titanic expedition, he met 
Shannon, who shares his enthusiasm for 
maritime history. A longtime sport diver, 
Shannon had an urge to explore deep 
wrecks in the Great Lakes that are out of 
reach of normal scuba gear, For most peo- 
ple this would be an idle daydream, but 
Shannon doggedly pursued it, founding a 
company called Deepquest Ltd. and attracting a small but 
fervent group of fellow divers, students, and supporters. In 
1994, Deepquest organized a minisub dive to the wreck of 
the Edmund Fitzgerald. For Clary, that dive yielded a series 
of paintings of the famous wreck as it appears on the bot- 
tom of Lake Superior. 

The success of that expedition moved Shannon to 
plan another: to explore the Bradley, again using a 
minisub to see the wreck firsthand. Clary would chroni- 
cle the expedition and produce another series of paintings. 
At least that's what he said when he called to invite me along. 

How could I refuse? I could already hear the hissing 
sound of compressed air blowing ballast. "Bring a sleeping 
bag," he said. “Апа maybe a lawn chair." 

Lawn chair? 

Clary and Shannon had already discovered that an un- 
derwater expedition isn't the easiest thing to put together 
on a budget. For one thing, research submarines are scarce 
in the Great Lakes. In fact, research submarines are tough 
to come by almost anywhere, if you aren't wired to the 
U.S. Navy or one of the big oceanographic institutes. 
Luckily, Shannon linked up with Rich Slater, part owner 
and operator of Delta Oceanographics, one of a handful of 
freelance submarine operators in the world. 

The two-man Delta sub is for lease in a sort of have-sub- 
will-travel arrangement. Free from the red tape required to 
engage most deep submersibles, the sub is in almost con- 
stant use around the world: diving on oil drilling sites, un- 
dertaking surveys of marine life, and exploring earthquake 


Learner's Permit 


LOWERING MYSELF THROUGH the narrow conning tower of 
the Delta submersible feels like going down a sewer, a feel- 
ing reinforced when the dome-shaped hatch slams shut. No 
place for claustrophobia, I'm thinking, as I get ready for a 
dive with David Slater of the Delta research team. 

Isquirm into a prone position that becomes surprisingly 
comfortable with the help of a pillow. Circular ports give me 
a view ahead and below. Slater slides into the upright seat 
above me, where he has a view through the conning ports. 

І аѕк him how much air we have. "Three days," he 
says, "six if I kill the passenger." Thanks. 

Lying on my stomach, I can manipulate the grap- 
pling arm, a rod that slides in and out through a swivel- 
ing seal that looks like a cue ball with a hole in it. Two 
levers actuate the three-pronged claw at the end of the rod. 
I try to pick up a rock. It's easy at this shallow depth, but in 
deep water the outside pressure can slam the arm back into 
the sub like a hard shot with a pool cue. 

Slater and I switch places, and I learn how to balance 
the two ballast tanks by venting compressed air. You'd think 
a small submarine would be as maneuverable as an airplane, 
but it isn't. The speed—a knot or two most of the time— 
kicks up to three knots when you hit a switch that doubles 


faults off the Pacific Coast of the United States. "It's the 
Jeep of the deep submersibles," Slater says. 

The sub packs neatly into a shipping container that can 
be air-freighted to a dive site. The container also doubles 
as a command post, housing all the necessary equipment 
for communicating with the sub. Shannon's plan was to fly 
the Delta sub to Michigan, dive for three days, and then, 
to offset the cost, sublet the sub to a utility company for a 
survey of an underwater electric line. The Bradley dive 
would be the 3,687th for the sub. At least that was the plan. 

The organizers of Deepquest 95 quickly discovered that 
even after finding a submarine, you need some way to 
transport it to deep water. The sub itself weighs only about 
5,000 pounds, but it needs a mother ship to operate from. 
The vessel chosen was a massive work barge from a marine 
construction outfit, mounted with a monster crane big 
enough to heave a loaded concrete truck onboard. The 
crane hoisted the sub into a cradle welded to the deck, 
alongside the command-center container. 

By nov, the expedition had swelled to some 35 people. 
Accommodations for the participants included a rudimen- 
tary shed erected from two-by-fours and a plastic tarp; a 
pickup truck with a camper top; and two portable toilets. 
The floor of the barge's interior, which normally housed 
spare parts and tools, was hastily covered with outdoor 
carpeting that quickly disappeared under sleeping bags. 
Surveying the jumbled sleeping quarters, the reason for 
the reclining lawn chairs became obvious—they offered a 
reasonably comfortable alternative to sleeping on the floor . 


the battery voltage, but even that doesn't generate much 
flow over the rudder or diving planes, so controlling the sub 
takes a lot of anticipation. 

The biggest hazard is stray wire or rope. If the sub be- 
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comes entangled, its propeller and aft section can be cut 
loose, like a lizard shedding its tail. But open hatches and 
holes in the hulls of sunken ships can provide other ways to 
become trapped in the tiny sub, which is small enough to 
sail through a doorway. 

Like I said, it's no place for claustrophobia.—D.M. 


With the expedition loaded, a short-lived storm delayed 
our departure but added to the sense of anticipation. Fi- 
nally we headed out onto the lake. The tug Margaret Ann 
pushed us along at about six knots as we plodded slowly 
past the Beaver Island chain that stretches along the route 
to the wreck site, nearly in the center of the lake. We were 
following a track set by preliminary explorations con- 
ducted with the aid of Clobal Positioning System receivers 
and bottom-tracing sonar—the kind of equipment avail- 
able today in a local marine-supply store. Fishermen use it 
to find lake trout and whitefish. 

I was amazed at how much could be accomplished with 
low-cost gear, some of it improvised. The wreck was lo- 
cated by tracking a small boat back and forth until a hump 
showed up on the depth sounder trace. Then an ingenious 
underwater camera designed by Bernie Hellstrom, a local 
electrician and diving enthusiast, came into play. Salvaged 
from a home security system, the camera was housed in a 
pressure-resistant watertight steel case. The whole affair 
was lowered to the bottom by a long length of polypropy- 
lene water-ski tow rope with the video cable threaded 
through its center. 

The electronic gear on the Delta submarine was con- 
siderably more sophisticated. A transponder on the sub's 
hull matched another lowered into the water from the 
barge, to provide an audio linkup. The two units used 
water's natural sound conductivity to get a range of sev- 
eral miles, which meant you could monitor the conver- 
sation simply by sticking your head underwater. 


In the command center, a tracking device integrated the 
signal from another sonar transponder on the sub with a 
Global Positioning System unit on the surface. That's how 
those of us on the surface could tell where the sub was. 

We crowded the rail of the barge when the sub 
splashed over the side on the first dive. Hopes were high 
on-deck as the sub descended rapidly. The plan was to go 
to the bottom, then head in the direction of the wreck 
until it came into view. Disappointment came when the 
crew entered a layer of suspended silt about halfway 
down; it thickened to a dense fog at the bottom. With 
less visibility than the length of the bow, the sub could 
hit an underwater obstacle before the operator could see 
it. In the tangle down there, the poor visibility was just 
too dangerous. But why the murk? The camera had a 
clearer view only a few days earlier. 

No one really knew the answer, but Slater studied the 
soundings on a chart of the area, noting that the hull was 
in an underwater valley, several hundred feet deeper than 
the surrounding lake bottom. It could be a place where 
sediment naturally flows and tends to stay murky. It was 
only one theory, but not encouraging. We remained 
hopeful that the silt would settle in a day or two. 

The wind kicked up at night as we huddled behind a 
nearby island. The next day the weather cleared some- 
what, and we tried to hook a line directly on the wreck it- 
self, by lowering the video camera to get its position and 
then sending down line. It took hours of work with the 
camera, fishing it along the bottom, with an occasional 
lake trout flitting across the monitor screen, before the 
task was accomplished. There was no time for a dive be- 
fore darkness fell. 

The final day, we left the harbor at 1:00 a.m., push- 


ing into a chop that sloshed water over the bow. Not 
promising, but our last chance. The lake was calming as 
we arrived at the site in mid-afternoon, and we waited 
as the wreck was relocated and the guide line retied. 
Hope for a lengthy series of dives, and a thorough view 
of the wreck, had evaporated. Now Mays was going to 
make the first dive, with Slater in the pilot's seat. At- 
tached to the sub's grappling arm was a plaque honor- 
ing the lost crew of the Bradley. 

The descent line worked as intended, guiding the 
sub to the Bradley's deck. A section of the rail jumped 
into view, startling Mays and Slater. A minute later, 
the nameplate on the hull suddenly appeared in the 
viewing port— positively identifying the wreck. The 
sub dropped the plaque on the ship's deck, and re- 
turned to the surface. Mays popped out of the sub's 
hatch, his face beaming. “1 was there," he said. 

i With the meter 
running on the 
sub, which had to 
return to the 
West Coast soon 
for another job, 
hopes for the orig- 
inal goal—a thor- 
ough survey of the 
wreck site, which 
for Clary would 
provide the detail 
for his paintings— 
were fading 
rapidly. But Clary 


Artist Jim Clary (left) tours sunken ships 
in a submarine to collect information for 
his paintings. Below is Clary's depiction 
of the sub's visit to the Bradley. 


squeezed into the hatch for a second dive. 

He and Slater landed on the deck, near the same spot, 
and an eerie spectacle, later replayed on videotape, un- 
folded as the sub slowly followed the rail. Open doors ap- 
peared in the dim light. Then the sub clanked hard against 
the hull. Slater again cut the dive short and headed for the 
surface. “Тоо dangerous" was the conclusion, and further 
dives were suspended, although the goal of finding the break 
in the hull wasn't accomplished. 

Which you could argue meant the expedition was a fail- 
ure, I mused, as we dropped a memorial wreath in the wa- 
ter, and the tug's engines started up. That is, if you 
insisted that the final goal was the only point of the effort. 

Shannon and Clary were already making plans to re- 
turn, maybe later this year. Shannon envisions tour sub- 
marines someday cruising the deep waters of the Great 
Lakes, viewing shipwrecks in comfort. 

For the rest of us, the struggle with the weather and the 
glimpses of the alien lake bottom had transformed the 
story of the Bradley wreck from an historical anecdote to 
something more personal. I wasn't too surprised to find 
out that a local folk singer on nearby Beaver Island had, in 
fact, written a song about the wreck of the Bradley. 

But you have to go there to hear it. ® 
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Online banking is here. If only 


the world would catch up. 


By Chris O'Malley 


THE CALL FROM the cable TV company's 
billing department wasn't intended to sum up 
the dichotomy of electronic banking, but it did 
so anyway. "Well, we have no record of your pay 
ment," the woman explained cheerily, "but we 


did cash your check." 


In the modern ledgers of online fi- 
nance, such statements nearly bal- 
ance. Many of the largest U.S. banks, 
partnered with software powerhouses 
such as Intuit and Microsoft, are rac- 
ing to transfer your record-keeping, 
banking, and bill-paying routines 
from paper and post office to PCs and 
modems. Trouble is, as I discovered in 
computerizing my own finances re- 
cently, few of the businesses, schools, 
government agencies, and even banks 
you must deal with are making the 
same journey. Hence, like my cable 
company, which received a check but 
no payment coupon, they're often out 
of sync with a customer who bravely 


wields an electronic checkbook. 

But for all of its pitfalls, online 
banking is due this big credit, too: I'll 
never go back to my paper checkbook 
unless there is no other choice. The 
modem link to my bank gives me a far 
more accurate and up-to-date picture 
of my financial standing and enables 
me to move (though not get) money 
with great ease. Paying bills electroni- 
cally is both faster and simpler than 
the paper way, and I rarely need 
stamps or envelopes anymore. And 
while I'm not the sort to take full ad- 
vantage of it, my electronic records 
could be easily leveraged into better 
budget, tax, and investment planning. 


Personal finance programs such as 
Intuit's Quicken and Microsoft's 
Money are not new. For more than a 
decade, they've enabled millions of 
Americans to fill out checks on their 
PC screens and print them on their 
printers, as well as keep track of their 
household income and expenses— 
functions you can still use today. 
Some of these checkbook programs 
have also offered the option of third- 
party bill-paying services such as 
Checkfree. But until recently, the 
programs have had no connection to 
your bank, and that missing link has 
kept users in the dark about their cur- 
rent balance, which checks have 
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The Digital Money Wheel 


HOW DOES AN ELECTRONIC payment move through the financial system? 
Surprisingly, it moves with only a little electronics and a great deal of old- 
fashioned paper shuttling. 

In rare cases, payments can be forwarded to a merchant via an electronic 
fund transfer. But few businesses are prepared to receive such payments, at 
least for routine customer remittances. So more than 95 percent of payments 
are made with paper checks. But rather than printing and mailing checks 
yourself, a company such as Intuit Services Corp. (ISC) does the work. 

With Quicken or Microsoft Money, for example, the command to send an on- 
line payment prompts your modem to dial a local toll-free number that taps 
into phone lines leading to ISC in Chicago. A request for payment, along with 
the attending payee information, is sent. ISC’s network of computers records 
the information and transmits a copy of it that evening to a Moore Business 
Forms printing facility in Logan, Utah. Moore's computers print the check and 
its mailer form, sort it by destination with thousands of others, and ship it in 
a U.S. mail truck to a nearby airport for its normal postal journey. 

Once the payment is received and deposited (or cashed) by the payee, the 
check winds its way through one or more financial clearinghouses back to 
your bank—a process that generally takes several days. The check is marked 
as cleared and your account is updated. That information is then forwarded to 
ISC as part of a daily batch of customer account data. The cleared check no- 
tice is then sent to your PC from ISC the next time you update your account 
by downloading your statement transactions. Though it may appear other- 
wise, you never communicate with the bank directly. Unless, that is, you call 
the bank to see what's taking your check so long.—C.0. 


cleared, debit card and ATM transac- 
tions, and other items that would ap- 
pear only on a monthly statement. 
Online banking closes the loop. 

The transition from drafts to digi- 
tal can be a rocky one, however, and 
it is not effortless. My passage began 
with Intuit’s popular Quicken Deluxe 
5, a checkbook program that includes 
the software needed for online bank- 
ing and bill paying. Microsoft's 
Money and Meca Software's Manag- 
ing Your Money offer similar options. 
Happily, my bank of choice, Sun- 
Trust, was among the more than 20 
major financial institutions that offer 
online banking. (You can get an up- 


“dated list of participating banks on 


the company's Web site by pointing 
your browser to http://www. 
intuit.com.) 

Deals vary. Some banks will give 
you a copy of Quicken, and some 
don't charge for electronic services. 
Citibank and CoreStates Bank, for 
example, each offer free and unlim- 
ited online banking and bill paying. 
Alas, Sun'Trust is more typical. After 
a free trial period, it charges $9.95 per 
month, which includes eight banking 
transactions and 20 bills per month. 
After that, it's 75 cents per bill or 
statement update—somewhat galling 
since the whole process is intended 
to keep me out of teller lines and save 
the bank money. And they are play- 
ing with fiduciary fire. Geography 
means little in this new world, so the 
temptation to try a bank in Illinois or 
California is ever present. 

Oddly, but characteristically, you 
can't simply boot up the software, fire 
up your modem, and begin banking 
online. Typically, you have to call the 
bank to set up or register the accounts 
you want online access to, and then 
wait a few days to a few weeks for a 
notification in the mail with your per- 
sonal identification number (which I 
immediately changed to my ATM card 
PIN anyway). 

My online debut proved more of a 
chill than a thrill. In order to set up 
your checking and savings accounts in 
Quicken, the program requires you to 
enter the date and balance from your 


Online banking is convenient, but it's 


not real-time banking. 


last statements. But the online bank- 
ing portion of the software apparently 
paid no heed to that date, and instead 
downloaded all of my transactions 
from the previous 30 days—regardless 
of the starting date I'd entered. The 
upshot: Quicken had me a couple of 
grand in the hole, resulting in a sea 
of red ink in my primary checking ac- 
count. One phone call and many dele- 
tions later, I was back in the black. 
From there, banking transactions 
worked more or less as expected. Each 
new statement download brings only 
new credits or debits, which then up- 
date the appropriate accounts, and I 
can transfer money between accounts 
with a few clicks. Perhaps the biggest 
perk: The program automatically en- 
ters all of those ATM withdrawals and 
debit card purchases I might other- 
wise lose track of. And Quicken has a 
good memory. Once manually catego- 
rized, it recognizes that all subsequent 
"Exxon" purchases go under the 
Auto: Fuel category, for example. 
Online banking is not real-time 
banking, though. Statements are up- 
dated once a day, not with each new 
transaction. Ditto for money trans- 
fers. Even the bank e-mail function 
built into the software seems not of 
this decade. SunTrust told me that e- 
mail gets printed out and answered 
once a day, not unlike regular mail. 
The pulse of electronic banking ap- 
parently beats no faster than the 
leisurely rate of traditional banking. 
One vital feature is lacking, too: 
You still can't get cash out of your 
PC. That's an unrealistic expectation 
until the U.S. Treasury endorses some 
form of electronic scrip, of course, 
though several companies already have 
proposed ways of transferring and us- 
ing digital money ['E-Money," July ’95]. 
Ialso have to drop by the АТМ (or even 
go in the bank—gasp!) in order to de- 
posit money, though many employers 


offer direct deposit of paychecks. 

Covered as it is with only a thin 
veneer of high-tech slickness, online 
banking does essentially deliver what 
it promises. The same can't be said 
for electronic bill paying. 

While it's offered as part of the 
online banking services available via 
the participating institutions, the bill- 
paying feature is actually a service 
that Intuit provides, and it can be 
tapped even if you don't sign up for 
online banking features. (Checkfree 
Corp. provided this bill-payment ser- 
vice in previous editions of Quicken, 
but new users must use Intuit's ser- 
vice.) Apart from any online banking 
arrangement, bill paying costs $5.95 
per month for up to 20 bills and an 
additional $2.95 per group of 10 bills. 

The promise of electronic bill pay- 
ing is enticing: No more stamps to 
buy—which may alone pay for the 
service—or envelopes to stuff. That 
much is true enough. Chances are, 
you won't save much money, but 
electronic bill paying is indeed far less 
tedious and time-consuming. My av- 
erage bill-paying session has been re- 
duced from an hour to 20 minutes, 
thanks in large part to the speed with 
which Quicken automatically fills in 
the onscreen checks once a payee's 
information (address, account num- 
ber, and so on) has been entered the 
first time around. (This works with- 
out any online bill-pay connection, 
too, but in that case you must print 
the checks, tear them apart, stuff 
them into envelopes, and affix the 
stamps.) And since checks go via mo- 
dem, the electronic method has all 
but eliminated post office treks. 

But the system is not as newfan- 
gled as it may seem. In fact, pay- 
ments are not paid electronically in 
most cases [see "The Digital Money 
Wheel" opposite]. Because the vast 
majority of businesses and other orga- 


nizations are not equipped to receive 
electronic fund transfers—or their ac- 


counting systems are not set up to 
credit payments properly when they 


‘receive them—Intuit’s computers 


typically print paper checks and mail 
them to your payees. Aside from its 
obvious inelegance, this approach has 
a major drawback: Checks can take 
days to reach their destination. 

That's a decided step backward in 
many cases. Most of the checks I 
write go to local or regional mer- 
chants, for example, and the post of- 
fice delivers that mail in a day or two. 
With “electronic” bill paying, my mar- 
gin for error is that much smaller, 
which is exactly the opposite of what 
T'd hoped for in jumping on the elec- 
tronic bandwagon. After several 
checks showed up late, I quit paying 
my day care provider this way. 

My electronic checkbook has not 
wholly replaced my paper one, either. 
In addition to writing paper checks to 
my day care provider, I occasionally 
need to scrawl paper checks because 
they must be accompanied by special 
forms, such as my daughter’s school 
registration form. Sometimes, I sim- 
ply have an “electronic” check mailed 
back to me. That’s an awkward solu- 
tion, and it takes a few days, but it’s 
less trouble than getting out the pa- 
per checkbook or setting up checks in 
my printer. You may need to write 
more paper checks if you prefer to use 
them when you shop for groceries, 
clothes, and other items. A debit card, 
an ATM card, and a slew of credit 
cards have long since eliminated shop- 
ping by check in my family. 

The “electronic” indirect check- 


writing service has another, potentially 
more serious side effect, too: Payees 
occasionally aren't sure what to do 
with your check when they receive it. 
Since they get a check but no pay- 
ment coupon or stub, payees have 

to infer that it's payment for a recent 
bill. That's not a big logical leap, and 
your name and account number ap- 
pear on the checks, but it's enough 
to throw some vendors off the mark. 
Some, like my cable company, may 
know enough to cash the check but 
not enough to credit my account for 
that amount. It did remember to send 
a notice threatening to disconnect my 
service, however. 

I can live without cable (for a while 
anyway), but I got similar, albeit gen- 
tler, notices of nonpayment from the 
electric and phone companies. Them 
I can’t live without. 

No doubt some of these arrows are 
the perils of being a pioneer. My ca- 
ble company, for instance, insists I’m 
the first and only customer in the 
area to send them such a check. But 
there’s a more fundamental problem 
as well. Like many people, I habitu- 
ally write what each draft is for (i.e., 
“May 16 bill”) in the memo field of 
my onscreen check. But that informa- 
tion never reaches the payee, because 
Intuit doesn’t print it on either the 
check or the accompanying form. 
The company says it is reconsidering 
that practice and may offer memo- 
field printing or a similar remedy soon. 

A better and more timely solution 
would be truly electronic bill paying— 
an instantaneous transfer of funds by 
wire, accompanied by the proper in- 
formation about who’s paying who 
for what. That may yet happen. The 
National Automated Clearinghouse 
Association, the trade group repre- 
senting banks that currently sets the 
rules for most direct deposits and 
withdrawals, has already developed a 
system for electronic transfers that 
should assist billers in receiving cus- 
tomer payments in true electronic 
fashion. Its “customer initiated entry” 
format automatically sends key data 
such as your name and customer ac- 
count number along with wired pay- 
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ments. Another group supported by 
some banks and technology compa- 
nies, the Financial Services Technol- 
ogy Consortium, is testing a system 
that would enable you to pay bills elec- 
tronically, shop online, and take your 
electronic checkbook with you in the 
form of a PC Card or smart card. 

It may be several years, if ever, be- 


Your PC isn’t the only vehicle 
bringing such changes, either. Bank- 
ing and bill-paying by phone remains 
a viable—and in some cases much 
simpler—option at many banks. Also, 
many banks now offer “ATM banking,” 
which lets you get a printed account 
statement from one of its teller ma- 
chines. These connections don’t offer 


Electronic checks are tran 


mitted by modem but deliv- 
ered by mail. 


fore these new systems really take 
hold. But for now, today’s online ser- 
vices are coming to a bank near you. 
Intuit is expanding its roster of major 
bank partners, and the company 
plans to link the hundreds of smaller, 
community banks through relation- 
ships with nationwide automatic 
teller machine networks such as Cir- 
rus and Plus. Visa International and 
Microsoft are also teaming up in an 
attempt to reach all banks. (Microsoft’s 
Money program currently uses the 
Intuit network for its online banking 
and bill-paying features.) 

Others are moving to establish 
“virtual banks” on the Internet. Secu- 
rity First Network Bank (formerly 
First Federal Bank of Pineville, Ken- 
tucky) was one of the first to go com- 
pletely online. Many other banks 
have Web sites with more limited 
functions. You can download an ac- 
count statement from the Wells Fargo 
site, for instance, while Citibank’s 
can point you toward a nearby ATM 
location. [See our Web site at 
http://www.popsci.com for links and 
related articles on online banking.] 


the kind of coordination and control 
you can get with personal finance soft- 
ware, but they get the job done and are 
often free of charge. 

The move toward electronic eco- 
nomics isn't entirely about banking 
and bill paying, either. Intuit posts a 
World Wide Web site called Quicken 
Financial Network, a free news and 
information area you can dial up 
directly from within Quicken. The 
company also offers Investor Insight 
and Portfolio Price Update services, 
which, for a monthly fee, provide 
news and price quotes to help you 
manage your Quicken investment 
portfolio. Other personal finance pro- 
grams offer similar, though to date 
less extensive, online investor options. 

But clearly, there's much work yet 
to be done in the bread-and-butter of 
electronic finance. Computers and 
online connections make fast, pre- 
cise electronic transactions possible, 
which understandably sets up high 
customer expectations. However, 
much of what's possible hasn't been 
made practical yet. After years of 
trial runs, online banking is real. It 
just isn't real satisfying yet. > 


"NRI provided an excellent opportu- 
nity for me to get an education with- 
out changing my lifestyle or job. It 
helped me get a sizable promotion 
into the electrical maintenance 
department where I'm currently. 
employed - with an increase in pay 
and status. 1 now make over $7,500 
more per year due to the course!" 

S. O'Neal, Bristol, TN 


business." 


o : • TM 
Ultra-X Diagnostics, Netscape Navigator ", and 
NRI' highly acclaimed Discovery Learning Method — 
the learn-by-doing approach that gives you first-hand 
experience with the intricate electronics behind micro- 
computers — is the most effective way to learn a new skill. 
You start with NRI's Discovery Lab — a complete bread- 
boarding system that lets you design circuits, modify them, 
and then diagnose and repair faults. : 
You then go on to explore and test the state-of-the-art Pentium 100 
computer included in your course for your training and 
E e future use. Just look at its powerful features: 
*8 meg RAM #Super VGA color monitor 
28,800 baud fax/modem 
e1 gigabyte hard drive ©16-bit sound card 
*Quad-speed CD-ROM drive 
What's more, you perform. 
diagnostic tests using the 
professional-level Ultra-X 
R.A.C.E.R. II plug-in card and 
QuickTech-PRO software, both included in your course. 


And now, as an added bonus, you get up-to-the- 
minute training on Windows 95, PC communications, 
and the Internet — plus Netscape Navigator" Web 
browser software! 


Course Includes Pentium Computer, Windows 95 
More! 


ente „ 


“Just two years after finishing the 
NRI training in microcomputer 
servicing, I set up my own company. 
I contract myself out to several 
computer retailers as their service 
technician. I have control over my 
future and total confidence in my 


V. Bender, Calgary, Alberta 


1 MOTOR СКА 


|| 4401 Connecticut Avenue, NW, Washington, DC 20008 


1 s(Check one FREE career catalog only О Networking with Windows NT 
О MICROCOMPUTER SERVICING 
О Computer Programming 

| о TV/ideo/Audio Servicing 


More Money, Advancement, or a Computer 
Service Business of Your Own... 


“1 recommend NRI to anyone looking 
for a change, success, and real 
challenge. Hands-on projects allow 
you to build on what you studied in 
the lessons – no better way exists to 
learn how to troubleshoot and service 
computers!" 


R. Buda, Tenley Park, IL 


Take Advantage of Todays Money-Making 
Opportunities In Computer Repair 


The Department of Labor forecasts over 220,000 jobs for computer 
service technicians by the year 2005. With the right training and skills, 
you can cash in on this wide-open opportunity. Only NRI prepares you 
so thoroughly for a full- or part-time job as a computer service technician 
— even a business of your own! 


FREE Catalog Gives You the Whole Story-Call 
ee 


If the coupon is missing, write to NRI Schools, 4401 Connecticut 
Avenue, NW, Washington, DC 20008. Or... 


Call 1-800-321-4634, Ext. 1707 


SEND TODAY FOR FREE CATALOG 


OR GET YOUR DEGREE! 
О NEW! Associate Degree | ff 
in Accounting П 


Q NEW! Associate Degree 
in Business Management [| 


Q Desktop Publishing with PageMaker 
Q Bookkeeping and Accounting 
Q Visual Programming in С° 


Age. 


{please print] 


eo n І Мате, 
Train in the Privacy of Your Own Home 
No prior experience necessary — with your personal Mares 
instructor and NRI’s team of technical specialists behind ls 
lt 


State. Zip 


you every step of the way, you learn at your own pace. 
No classroom pressures, no night school, no need to quit 


Division of The McGraw Hill Companies 


4 sd Member, Distance 


and Training Council 


0101-0696 


your present job until you're ready to make your move. E= адаи 


Fossil Radiolarian 
Recovered from sediments beneath the Ross Sea in Antarctica, 
this protozoan once captured food through the holes of its shell. 


| Human Cardiac Tissue А 
| "Corrugated" muscle-allows the heart to expand and contract. | - 
| A mysterious attachment could be bacteriaroreholesterol. | 


_——- 


One-Celled Alga Edge of a Butterfly Wing 
This plantlike organism, called a coccolithophorid, secretes Scales covering the wing of a Painted Lady butterfly give it colors. 
a limestone skeleton. The alga is magnified 9,000 times. Ridges on the scales make the colt shimmer by diffracting light 


A Velcro Hooks,and Loops 
This micrograph makes If easy to understand why the-hooks (bot- 
tom) and loops (top) of Velcro stick together so tenaciously. 
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An artist-turned-microscopist brings 


a tiny, hidden world to life. 


SCIENTISTS APPRECIATE pho: 
tographs taken under the micro 
3. ҹ scope because they can help sdlve 
Earth's mysteries, But Dec 
V. Breger appreciates micrographs 
for their sheer beauty. Breger, who runs the 
scanning electron microscope laboratory at the 
Lamont-Doherty Earth Observatory of Colum- 
bia University, is the author of Journeys in Micro- 
space, a collection of micrographs made by firing 
an electron beam at objects ranging from fossil 
microorganisms to nylon stockings. In some of 
the images, shapes observed with the naked eye 
are repeated at the microscopic level. In others, 
surprising patterns emerge when objects are mag- 
nified tens of thousands of times.—Dawn Stover 
‚Ж X 
PHOTOGRAPHED BY DEE BREGER 
COLOR ENHANCEMENT BY ANDREW PAUL LEONARD 


Arterial Blood Clot 


Platelets and fibrin threads block the flow of red blood cells. k 
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Wtrite-Spruce-Tree Rings Н 
BeSide-a.nortalting (left) are narrow, weak rings.ttr 
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LeSabre for 1997 
The newest version of the experts 


choice for Best Overall Value. 


The experts at IntelliChoice, Inc’, authors of The Complete Car Cost Guide, 
have again named Buick LeSabre the Best Large Car Value* And that was 
our 1996 model. Our 1997 LeSabre, with its all-new interior and powerful 
3800 Series II V6 engine, is an even better LeSabre. We invite you to give 
us your expert opinion by test-driving America’s favorite full-size sedan: 
For a catalog, call 1-800-4A-BUICK or visit 
http://www.buick.com on the Web. 


BUICK 


LeSabre 


Peace of Mind 


Econo Coupes 


For the lucky 


graduate, a better ALL SPORT COUPES, the longtime favorites of college 
graduates buying their first new cars, are at a crossroads. 


Until recently, the field has been dominated by Japanese 
educated sports 
makes, but innovative new cars from technology to incorporate in a cost 
domestic manufacturers are rapidly sensitive design 
iltering that picture. To gain some insight into where 
coupe. By Dan McCosh роњ here and abroad, small cars are heading, we brought 
1akers 5 g with the together some of the newest sport 


sential problem of just how much coupes—the Honda Civic HX, the 


Honda's new Civic coupe 
has a high-efficiency 
engine and continuously 
variable transmission, 


HEAR WHY THE 
BOsE* WAVE* RADIO 
WAS NAMED A 
“BEST NEW 
PRODUCT or 1994" 
BY BUSINESSWEEK. 
Tabletop radios are popular for their 
convenience and small size. But their 
sound quality leaves much to be 
desired. No one really expects high- 
fidelity sound from a radio. Until now. 
Bose presents the Waveradio. 
It's the one radio acclaimed by lead- 
ing audio critics. Because it's the 


HEAR THE RADIO THAT WOKE UP 
AN ENTIRE INDUSTRY. 


one radio that delivers 
big, rich, lifelike stereo 
sound plus a small, 
convenient size. 


THE BEST- 


== your fancy speakers." 
SOUNDING RADIO EE” But you have to hear the 


YOU CAN BUY. 
We think the Wave radio is the best- 
sounding radio you can buy. And 
audio critics agree. 

Radio World 
called the sound 
“simply amazing... 
a genuine breakthrough 
in improved sound 
quality.” BusinessWeek 
named the Wave 
radio a “Best 
New Product 
of 1994? 
Popular Science called 
it a “sonic marvel? 


and gave it a presti- 
gious “Best Of 
What's New” 
award. The key 


is our patented acoustic 
waveguide speaker tech- 
nology. Just as a flute strengthens 
a breath of air to fill an entire 
concert hall, the waveguide produces 
room-filling sound from a small 
enclosure. This technology and 
performance is available in no 
other radio. 

You'll touch a button and 
hear your favorite music come alive 
in rich stereo sound. You'll hear 
every note the way it’s meant to be 
heard. The Wave radio measures just 


CALL NOW AND 
MAKE SIX INTEREST- 
FREE PAYMENTS. 
The Wave radio is available for 
$349 directly from Bose, the 
most respected name in sound. 
Call 1-800-845-BOSE, ext. 
R2538, or return the coupon 
for free information or to 


learn more about our in- 
home trial and satisfaction 
guarantee. When you call, 
ask about our six-month 
installment payment plan. 


ГӨ, 
osily connec your 
C pies, cost 
ployer, TV, or VCR, 


4.5"H x 14”W x 8"D and fits almost 
anywhere. So you can listen in your 
bedroom, living room, kitchen, or 
any room. 


REMOTE-CONTROLLED 
CONVENIENCE. 
Operate the radio from across the 
room with the credit card-sized 
remote control. Set six 
AM and six FM stations, 
and switch between them 
at the touch of a button. 
You can even bring great 
Bose sound to recorded 
music, TV programs, or 
movies by connecting the 
Wave radio to your CD or 
cassette player, TV, or VCR. 


Wired magazine 
said, *The clean, sweet 
sound will have your 
friends wondering 
where you've hidden 


Wave radio for yourself to 
believe it. Call today. 


CALL 1-800-845-BOSE, 4 
EXT. R2538. 


When you call, ask about our six-month 
installment payment plan. (Available on 
telephone orders only.) Also ask about 

* delivery. 


Mr./Mrs./Ms. 
Name 


(Please Print) 


Address 


City State Zip 


( ) 
Daytime Telephone 


Evening Telephone 
Mail to: Bose Corporation, 


The Mountain, Framingham, 
or fax to 1-508-485-4577. 


__ -// £7 C 
Better sound through research. 


CDD-R2538, 
01701-9168, 


-l 


©1996 Bose Corporation. Covered by patent rights issued and/or pending. Installment payment plan option is not to 
be used in combination with any other offers Price and/or payment plan are subject to change without notice. 


“The Neon; 
a car with 


to restrict visibility. 


Dodge Neon Sport, the Nissan 200SX 
SE-R, and the Pontiac Sunfire GT— 
to pit traditional engineering against 
the avant garde, and Japanese models 
against their domestic competitors. 
The results show that American man- 
ufacturers have made surprising 
progress over the last few years. 

Solidly in the high-tech corner is 
the new Civic, re-engineered from 
the ground up in 1996. New technol- 
ogy aimed at increasing efficiency 
has long been the goal of Honda engi- 
neering. Now Honda takes its Civic 
line further along that road with a 
continuously variable transmission, 
or CVT, that lets an engine run at a 
more or less constant speed where it 
is most fuel-efficient. 

The Civic HX Coupe, which we 
tested, is the high-mileage package 
that includes the CVT and a new 1.6- 
liter VTEC-E motor. The combina- 
tion yields an impressive EPA rating 
of 35 mpg city and 41 mpg highway. 

The VTEC-E engine is the effi- 
ciency version of Honda's VTEC 
engine series. The “E” series aims for 
maximum mileage by relying on lean 
combustion at low engine speeds, 
and a richer mixture under load. To 
accomplish this trick, the engine has 
a sophisticated control system, a 
high-swirl combustion chamber, and 
a dual-action valve setup. Horsepower 
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for the VTEC-E is 115, compared 
with 92 for Honda’s previous-genera- 
tion high-efficiency powerplant. 
With the new engine, the Civic 
meets California’s Transitional Low- 
Emission Vehicle (TLEV) standard. 

The engine is coupled to a new 
CVT that is based on a decades-old 
link-belt design, licensed to Honda by 
Van Doorne Transmissie. It’s one of 
those deceptively simple ideas that is 
surprisingly difficult to execute. In 
place of solid gears, the CVT has a 
steel belt that rides between two pul- 
leys consisting of facing cones. As 
hydraulics move the cones in and 
out, their effective diameters change, 
offering a limitless number of gear 
ratios. Honda’s version differs from 
earlier designs mainly by putting 
a multiplate clutch on the output 
side of the transmission, rather 
than the input side. This is a key 
feature that smooths the power 
take-up and incidentally allows 
towing without spinning the 
transmission. 

The heart of the transmission is its 
electronic control system, which con- 
stantly computes loads by analyzing 
throttle opening, engine speed, and 
ground speed. From a standing stop, 
the computer even factors in “creep” 
as soon as the brake is disengaged. 
With the car in motion, the CVT 


alters the ratio between engine rpm 
and road speed seamlessly and contin- 
uously. Not uniformly, however, be- 
cause the control system can be 
reconfigured at the flick of a selector 
lever. Choose “D” for the fuel-effi- 
cient drive mode, “S” for sporty, and 
“L” for maximum power and for using 
engine compression to slow down on 
hills. These three software programs 
are for the American version only; the 
Japanese version has seven modes. 
Despite its complexities, the CVT 
is easy to operate. It engages with silky 
smoothness, the engine speed rises 
slightly, and the car launches itself 
with nary a murmur. In round-town 
driving, acceleration comes easily as 
engine speed rises into the medium- 
rpm range, and the CVT moves to 
lower gear ratios. The twin virtues of 
seamless shifting and quick accelera- 
tion in traffic add to the pleasure of 
driving a long way between gas stops. 
In fact, the novelty of the CVT is 
barely perceptible, save for the liveli- 
ness of the car. A notable factor is the 
rev limitation that goes up as the se- 
lector changes—maxing out at 4,800 
rpm in “D,” and 6,800 rpm in “L.” This 
makes for a wide variation in response, 
depending on the needs or mood of 
the pilot. Despite its overall respon- 
siveness, the CVT is slow off the line, 
which contributed to a 0-60 mph time 


of 10.5 seconds, worst in the group. 

The ingeniousness of the new dri- 
vetrain isn't quite matched by the rest 
of the car. The exterior design exudes 
blandness, spruced up somewhat by 
new reflector headlights—in a cate- 
gory where sporty styling is at a pre- 
mium. The new Civic is both roomier 
and softer than the previous genera- 
tion. Its interior is plain, with solid 
seating. A major strength of the Civic 
is its attention to interior detail, partic- 
ularly the smooth-operating switches 
and tidy instrumentation. But from 
the perspective of a full-size American 
male, everything is slightly underscale. 

The Neon Sport Coupe contrasts 
sharply with the slightly over-refined 
Civic—from the crusty grumble of 
the engine to the solid feel of the 
wheel. Where the Civic body shell is 
bland, the Neon is beguilingly cute, a 
car with a face and an attitude. 

The Sport option adds the 2.0-liter, 
150-hp optional DOHC engine to the 
basic coupe, along with a handling 
and suspension package that includes 
stiffer springs, a stabilizer bar, and 
quicker steering. Our test car also was 
equipped with antilock brakes. 

On paper, this is an impressive list, 
and the sport package does give the 
Neon quick reflexes on the road, par- 
ticularly in urban driving. In our 
tests, this liveliness translates into 
better-than-average handling num- 


седа. 


Continuously Variable Transmission 


AT THE HEART OF HONDAS continuously variable transmission is a drive belt, 
consisting of 280 triangular steel links, that couples two pulleys. As the cone- 
shaped pulleys move in and out, their effective diameter changes. The belt's 
friction against the hydraulically adjusted pulleys varies according to load re- 
quirements. To improve the strength and flexibility of the drive belt, Honda re- 
designed the shape of the links. Designers also relocated the clutch mechanism 
to the output side of the transmission—resulting in smooth engagement at 
takeoff, since the belt is already under load. 


Hydraulic clutch 


Output pulley 299 3 


Metal link belt — A 


Input pulley 


bers. Unfortunately, the quick steer- 
ing demands undue attention on the 
highway, and the suspension can be 
harsh on rough pavement. 

Dodge engineers have been add- 
ing noise-reduction treatments to the 


Neon since its introduction, but it 
still has a resonant engine vibration 
that starts about mid-range and 
climbs with engine speed to the red- 
line, an irritation that takes some of 
the pleasure out of running through 


“The Nissan’s-bland styling offset by 


The new design for 
the Nissan 200SX 
SE-R maximizes 
rear-seat room. 
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the gears. Throttle linkage is also irri- 
tatingly discontinuous: The pedal 
seems disconnected from the engine. 
These imperfections detract from 
what otherwise would be a satisfying 
car to drive. 

The interior is basic and straight- 
forward, with highly visible instru- 
mentation and comfortable, 
supportive seating. The high trunk 
and the bodywork around the rear 
windows inhibit the view behind, a 
deficiency peculiar to the two-door 
model. All in all, the Neon is one of 
those eye-catching concepts that 
rates only a В+ in the detailing and 
execution, but its shortcomings may 
seem insignificant in light of the rela- 
tively low as-equipped price. 

More mainstream than the Neon is 
the Nissan 200SX SE-R, a package 
that sports significantly more rear-seat 
room than its predecessor. The Nissan 
claims one of the few three-passenger 
rear seats in this class, a contention 
that is something of a stretch, depend- 
ing on the size of the occupants. But 
the split, fold-down rear seat does en- 
hance the car's usefulness. 

Our test vehicle had the optional 
2.0-liter, 140-hp DOHC engine that 
produces 132 ft.-Ibs. of torque at a 
high 4,800 rpm, which still put it only 
mid-pack in acceleration times. 

One of the more innovative fea- 
tures is a modification of the torsion- 


Pontiac's new Sunfire combines high power 
with solid handling. 


if eSuntire’s-all-around agilitymakes fossewarding driving.” 
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bar rear axle with a lateral link unique 
to Nissan. The torsion-bar rear sus- 
pension is familiar on front-drive 
cars—it is basically a solid axle with 
enough twist to allow the rear wheels 
to move independently. The design is 
favored both for its relatively low cost 
and its freedom from pronounced 
camber change under load. Nissan’s 
new lateral link eliminates “jacking”— 
lifting the inside wheel—under hard 
cornering, a phenomenon to which 
the design was prone. The system 
produced the quickest times through 
the slalom and lane change. 

The new Nissan shares some of 
the anonymous styling of the Civic, 
but offsets it with better reflexes and 
performance. The package is marred 
by a relatively hefty price tag, highest 
in the group. 

The Pontiac Sunfire coupe is one 
of GM's new J-body-based compacts, 
the latest generation of the basic 
small-car chassis that was dramati- 
cally upgraded in 1995. 

The Sunfire, a close cousin to 
Chevrolet’s Cavalier coupe, emerges 
as one of those rare small cars with a 
sense of balance. The exterior has 
pleasantly swooping lines. The inte- 
rior manages a sculpted, functional 
approach with bold detailing on the 
instrument panel. The Sunfire is ar- 
guably the most progressive looking 
of this test group. 

The new engine is a stroked ver- 
sion of the infamous Quad 4—a high- 


output but vibration-prone exercise 
that was smoothed out with a balance 
shaft in 1995. Now dubbed the 2.4L 
Twin Cam, the engine has a higher 
torque output (150 ft.-Ibs. at 4,400 
rpm), and includes onboard diagnos- 
tics. The newfound power is enough 
to make this the quickest car in the 
group, even though it has the highest 
curb weight. Probably more important 
in day-to-day driving, however, is the 
overall smoothness, linear steering, 
solid throttle response, and slickness 
of the manual gearbox—key elements 
to driving pleasure. The only flaw we 
noticed was a tendency for the rear to 
come unstuck in hard maneuvers. 

The new chassis is dramatically 
stiffer than the old J-body. Increased 
body stiffness is, in fact, claimed by all 
four cars in our group, as a result of 
work done on the new bodies. GM's 
improvements stand out, however, if 
only because of the decidedly rubbery 
feel of the previous generation. 

The Sunfire demonstrates the 
kind of all-around agility that makes 
for rewarding driving. That it is 
achieved in a relatively low-cost pack- 
age is even more remarkable. The 
quick acceleration, slick-shifting gear- 
box, and responsive steering would be 
at home in a flat-out sports car, while 
the new body integrity keeps road 
noise to a minimum. It's the kind of 
execution that proves the offshore 
makes don't have the small-car field 
to themselves anymore. ф 


ACCELERATION 


0-30 mph (sec.) 43 28 3.0 
0-60 mph (sec.) 10.5 8.0 8.5 
TOP GEAR PASSING 
30-50 mph (sec.) 50 103 98 
50-70 mph (sec.) 70 10.0 104 
HANDLING 
Double-lane change (mph) 57.6 58.6 59.2 
600-foot slalom (mph) 45.4 47.0 415 
Road-holding (9) 0.74 0.81 0.82 
60-0 MPH BRAKING 
Cold (ft.) 144 153 157 
Warm (ft.) 152 147 134 
Hot (ft.) 156 148 147 
INTERIOR NOISE 
Idle (dBA) 4B 50 48 
60 mph (dBA) Ша 66 69 
0-60 mph (dBA) ШЕЛ) 79 79 
EPA MILEAGE 
City/Highway (mpg) — — 35/41 22/32 24/31 
POWERTRAIN 
Engine © 1éeliter SOHC 4-inline 2.4Айег DOHC 4-in-line DOHC 2.0L 4-in-line. 
Valves/cylinder 4 4 4 
Power (hp @ rpm) 115 @ 6,300 150 @ 6,000 140 @ 6,400 
Torque (ft.-lbs. (9 rpm) 104 @ 5,400 150 @ 4,400 132 @ 4,800 
Transmission continuously variable S-speed 5-speed manual 
CHASSIS bM x ^, 
Front suspension . control arms, coil springs ^ strut-type, coil springs strut type, coil springs strut type, coil springs 
Rear suspension . control arms, coil springs twist beam, coil springs beam axle, coil springs strut type, coil springs 
Brakes, f/r -vented disc/drum vented discs/drums vented disc/disc -vented disc, disc. ` 
ABS not available 4-channel none 4-channel äi 
DIMENSIONS EL 
Wheelbase (in.) 103.2 104.1 99.8 5: 
Length (in.) k 175.1 182 170.1 е 
Width (in.) 67.1 67.4 66.6 5, Se 
Height (in.) à 54.1 53.2 54.2 V aah 
Curb weight (Ibs.) 2,431 2,888 2,582 ne) 
Fr./rear distrib. (%) 62/38 65/35 63/37 gy 
Fr./rear headroom (in.) 38.8/36.2 37.6/36.6 39.1/35.4 (396/365 —— 
Fr./rear legroom (in.) _ 42.7/34.1 42.4/32.8 42.3/31.4 425/351 —— Pi 
Fr./rear shoulder room (in.) 52.4/51.8 54.1/54.8 52.1/52.9 /52.0/54.7 
Passenger volume (cu. ft.) 85.2 87.3 83.9 
Trunk volume (cu. ft.) 11.9 124 104 
Fuel tank (gal.) 119 152 13.2 
SAFETY FEATURES 
Airbags dual dual dual 
Side-impact protection по none yes 
Child door locks — — not applicable not applicable not applicable 
PRICES 
Base price $14,500 (estimated) $13,214 $15,269 
Price as tested $14,500 (estimated) $16,351 $15,719 
Major options ^ none Option group containing AC, sunroof, $450 
sound system, cruise control, 
power windows, and other 
equipment, $2,386; sunroof, 
4 $556; CD player, $100; 
sport interior, $95 : 
d 
PONTIAC SUNFIRE GT DODGE NEON SPORT 
- [ 
>» — V ~~ = 
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AT FORD, 
WHAT GOES 
AROLUNE so crises Sats rg ake 


The most challenging curve we encounter on 
the racetrack is called the learning curve. Thats 
where we push our technology to the limit 
Where we give our components the ultimate test 
before bringing them around to the Ford you 
can drive. The extreme demands of our racing 
efforts have produced lighter, stronger, more 


fuel-efficient engines for the street. Advanced 


ste Rene nonin a COMES 
AROUND 


electronics systems that make cars run at 


the peak of their performance. And ideas for 
improved safety through braking, handling and 
aerodynamics. Because at Ford, driving around in 


circles is the quickest way we can get to you 


GD а 


WE RACE. YOU WIN. 


Read, relax, or fall asleep 


to ten realistic sound environments. 
New Ultra Heart and Sound Soother™ — now in a rich, handsome Burltech™ finish. 


RAN FOREST N 


TROPICAL 
CRUISE 


ULTRA 
HEART and SOUND 
SOOTHER 


VOLUME 


button to hear rain falling in a lush forest full of exotic birds. Rhythmic ocean 
waves and surf. Neutral white noise. A soothing heartbeat sound, and more. 
Think of our exclusive Heart and Sound Soother™ relaxation system as your 

own personal sound environment. It lets you conveniently mask harsh and dis- 
tracting noises with ten realistic digitized sounds. The powerful 4” wide-range 
speaker, with adjustable volume, projects sound in all directions, enveloping you in 
а relaxing soundscape. Now this deluxe Ultra model is available in a handsome 
Burltech" finish — with the look of polished natural burl. 


Relax or fall asleep to timed sounds. 

The easy-to-use built-in timer lets you select a sound (such as White Noise) to’ 
lull you continuously, or switch off automatically after 45 minutes. As you slumber, 
these regular, continuous sounds mask traffic noise, barking dogs, neighbor's 
stereos, snoring, hotel corridor noises, etc. 


Read or work with enhanced concentration. 

Place a Heart and Sound Soother™ relaxation system beside you when you 
read, and now you're no longer disturbed by a TV or stereo in an adjoining room. 
On your desk at work, it helps tune out distracting sounds of the office. After work, 
use it as a stress-relieving aid to relaxation and meditation. The digitally recorded 
heartbeat sound is naturally calming to infants, young children, and puppies. Use 
it at nap time to cover up daytime noises. 

Powered by an included AC adapter. For portable use, Ultra Heart and Sound 
Soother" also runs on 6 AA alkaline batteries (not included). Weighs just 14 oz., 
measures 3'/,"H x 5'/:” diameter. One-year warranty. 


Ps a button, and you're transported to a tropical cruise. Press another 


| "You can't beat this special offer— we'll rush it | 


to you via Federal Express 2nd Day Air for | 
free. You pay no delivery charge! You have 
60 days to try it at home risk free. | guarantee 
you'll be delighted." 
| 


Grant 


i 
i 
i 
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Ultra Heart and Sound Soother™ with Timer 
#51429 $139" 
Free 2nd Day Air shipping when you mention key code 10103 
when ordering by phone or mail! Credit card holders get 
fastest delivery when calling. Or, send a check for $139 
plus the appropriate sales tax to the address below 


650 Davis Street 
San Francisco, CA 94111 


EDITED BY CECILIA WESSNER 


| How does acupuncture work to 
|| reduce pain and promote healing? 
і Holkans@aol.com 


Two-Way Paging 


TWO-WAY PAGERS enable you to respond to messages with a canned 
reply, such as “OK” or “Will be late.” But even such modest replies re- 
quire major changes to nationwide paging systems; they must now dot 
the landscape with radio-frequency receivers as well as transmitting sta- 
tions. Typically, there are many more receivers than transmitters, so — 
pagers need only be capable of issuing low-power signals, which keeps _ 
the devices small and battery-efficient.—Chris )’Malley 


WESTERN-STYLE scientific research 
is beginning to unlock the mysteries 
of traditional Chinese medicine, 

] says Dr. Xiao Ming Tian, a patholo- 
gist and former orthopedic surgeon 
who now serves as a clinical consul- 
tant on acupuncture to the National 


Ө A brief message is 
sent to a pager as 
dictated text sent 
by phone. Messages 
can also be sent via 
PCs. The message at the NOC instruct 
travels over phone E xn to uplink the mes: 
lines to SkyTel's а te and then 
network operations nlink їо one or more 
center (NOC). ansmitters in the recipient's 

location 


©) керу follows the 
same procedure as 
a normal message 
to reach the pager 
of the original 
message sender. 


Institutes of Health. But he believes 
that more study is needed before we 
can fully understand the effects of 


e If the recipient is 
found, the message is sent. 
If the pager does not ac- 


> knowledge having received 
4 > nowledg g 
acupuncture, | u sie the page, the system sends 
Traditional Chinese medicine de- е ош a "ping" nationwide 


looking for the recipient's 
location. The system then 
resends the message. 


scribes 14 channels in the body, 
called meridians, through which 
flow energy, or Qi (pronounced 
“chee”). When Qi flow is disrupted, 
symptoms of disease appear. Practi- 
tioners of acupuncture say they re- 
| store this balance of energy by 
| inserting thin needles at specific 
points along the affected meridian. 


o Recipient responds with prepro- 
grammed reply, which is sent. 
wirelessly to one or more small 
receivers in his area. Receivers 
send.the.reply.via.phone.to.a-lo- 


cal office computer system, 
which phones it to the NOC. 


i 
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Herbert Hart 


Auto and Truck Mechanic. 


Los Angeles, CA 


Convincing Herb to try our tools for ЇЙ days wasn't easy | hs 
“Why should | give up the tools I trust?” he asked. 
We told hin 
“Leave the tools. I'll give em a shot” 
Three months later, we came back 


| thought | got rid of you guys; he said 


We reminded him we 


Herb said, “This is my garage. Now these are my tools.” 


The toughest name in tools: Only at The Home Depot 


It's About Time 


TIME IS OF the essence. Time is on 
our side. There's no time like the pre- 
sent. Time flies when you're having 
fun. Time is money. You have all the 
time that there is. Aside from cliches, 
many of us know little more than the 
basics about time: 60 seconds in a 
minute, 24 hours in a day, and so on. 
So read this primer to learn more 
about that which we have little to 
spare, and take your time. 
—compiled by William L. Thieriot 


NIST-7, an atomic clock at the Na- 
tional Institute of Standards and 
Technology in Boulder, Colorado, is 
the most accurate timing device in 
the world. It has an official degree of 
uncertainty of 1.0 x 10%. NIST-7 and 
a new clock at the Paris Observatory 
have each recorded unofficial degrees 
of uncertainty of 5.0 x 10°. This was 
achieved while the two clocks were 
synchronized via satellite, 


Time zones were originally regulated 
by the Interstate Commerce 
Commission, but since 1967 

they have been regulated 

by the U.S. Department of 
Transportation. Time zones. 
became necessary with the 
increased use of railroads. On 
November 18, 1883, the United 
States was divided into four time 
zones (Eastern, Central, Mountain, 
and Pacific). 


In 1784, Ben Franklin suggested the 
concept of daylight-saving time, 
which is also regulated by the De- 
partment of Transportation. Daylight- 
saving time was used in the United 
States during World War I to conserve 
energy. During World War II, clocks in 
the United States were set ahead one 
hour, from February 9, 1942 to Sep- 
tember 30, 1945. 


In 1987, the first day of daylight- 


-saving time was changed from the 


last Sunday in April to the first Sun- 
day in April. The last day has been 
the last Sunday in October since 
1966, when the Uniform Time Act 
standardized the beginning and end- 
ing days of daylight-saving time in 
the United States. Arizona, Hawaii, 
and the part of Indiana located in 
the Eastern time zone are the only 
areas in the nation that do not ob- 
serve daylight-saving time. 


The former Soviet republics span 11 
time zones. 


Until 1960, a second was defined as 
1/86,400 of an average solar day. 
Since 1960, however, a second has 
been defined as 9,192,631,770 peri- 
ods of certain radiation emitted by 
the cesium atom. This recalculation 
was necessary because Earth's rota- 
tion varies by several thousandths of 
a second per day. 


A clock that's flown around the world 
on an airplane will show a different 
time at the end of its trip than one 
fixed on earth, because the two 
clocks are in rotation at different 
speeds and the gravitational effect 
on them is different. In 1971, as a 
test of this phenomenon, the U.S. 
Naval Observatory flew one clock 
eastward and one westward. The 
clock flying east lost 0.06 microsec- 
onds; and the one flying west gained 
0.27 microseconds. 


Approximately 85 million years ago, 
Earth rotated faster, so a year was 
370.3 days long. More than 600 mil- 
lion years ago, however, a year was 
425 days long. 


A leap second is a second added or 
subtracted to Coordinated Universal 
Time, the unified time system of the 
world, so that the universal time is 
within 0.9 seconds of astronomical 
time, a time standard based on as- 
tronomical objects. The first leap 
second was on June 30, 1972. There 
have been 20 leap seconds added 
but none subtracted. The most re- 
cent leap second occurred on De- 
cember 31, 1995. 


From Thursday, October 4, 1582, to 
Friday, October 15, 1582, nothing 
happened. Literally, nothing. Pope 
Gregory XIII eradicated those days 
to restore the vernal equinox to 
March 21, when the Gregorian calen- 
dar was established. 


Another decree by Pope Gregory XIII 
stated that century years would 
be leap years only if they 
are evenly divisible by 
400. So the year 2000 is a 
leap year, but 1700, 1800, 
and 1900 were not. 


A nanosecond is one billionth of a 
second. A picosecond is one tril- 
lionth of a second. Light travels one 
foot per nanosecond. 


The 21st century begins on January 
1, 2000? Technically, no. Since there 
was no year 0 and a century has 100 
years, each century should begin 
with a year numbered 1. So the 21st 
century should actually begin on 
January 1, 2001. 


The earliest mechanical clock was 
completed in China in 725 A.D. 
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Research indicates that acupunc- 


ture may block pain because the 
needles stimulate the body's pro- 
duction of endorphins— natural 
pain relievers—says Ming. The rea- 
son for this technique's apparent 
ability to heal is less well under- 


acupuncture can increase blood 
flow to the targeted muscle or or- 
gan; the boost in circulation may 


or reduce inflammation. But why 
ı would sticking a needle in a per- 


stood, however. According to Ming, 


soothe muscle spasms, for example, 


"After tbree back 
surgeries...I thought I 
would never again bave a good. 

night's sleep. Thanks to Select Comfort, 


I can now look forward to going to bed.” 


—Conrad H., Grabam, TX 


Why Back Pain Sufferers 
Sleep Better On Air! 


“I have bad rheumatoid arthritis for 

the past 20 years.I was unable to put 

in a full nigbt of comfortable sleep. 

I decided to purcbase a Select Comfort, 

sigbt unseen. I am now able to sleep 

very comfortably 6-8 bours every night” 
— Eileen E, Canandaigua, NY 


The SELECT COMFORT” sleep 
system. It's not just a better 
mattress, but a better way to sleep. 
Even back pain sufferers can sleep 
more comfortably! 


The Select Comfort Sleep System 
doesn't rely on springs or water, but 
on a cushion of air. Air 

gently contours to 

your body's shape, 
and tests show it 
helps support your 
spine in a more 
natural alignment. 


Tbe Mattress 
witb Pusb Button 
Firmness Control! 


SELECT COMFORT* sleep Metal coil mattreses 
systems comfortably contour to сап create uncomfortable 
ur body support your back and pressure points and 
spine close to из natural alignment, ` provide uneven 
and reduce pressure points. support over time. 
TRY IT FOR 90 NIGHTS! 


We're so sure you'll sleep better on air, 
you can take up to three months to decide, 
or your money back. You've got to sleep 
on it to believe it! 


For a FREE video and brochure, call now! 


1-800-831-1211 


taie Ext. 6261 

[yes Please rush me a FREE y 

Video and Brochure. А 
IDE i 
le m 1 
г. ње ! 
1 [ЖУ] 
1 ——22323 I 
І SELECT COMFORT” - 
| Mail co: Select Comfort Direct Corporation | 


JL. $105 Trenton Lane North, Minneapolis, MN 55442 | 
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son's ear treat a liver disorder? Ming 
says "there is no explanation in 
anatomy, physiology, or pathology." 


Where do birds go at night? 
Gene Miller 
gmiller@tir.com 


IT ALL DEPENDS on the species of 
bird. Owls and nighthawks take to 
the air, searching for food. Bob- 
whites huddle together on the 
ground in a compact ring, their tails 
in the center and their heads facing 
out. Chimney swifts descend into 
the nests they’ve cemented inside 
chimneys. The blue-throated green 
motmot of Central America sleeps 
in a burrow it has dug into the side 
of a dirt or mud bank. City birds like 
house sparrows and chickadees 
sleep hidden in dense vegetation in 
a tree or bush or sometimes settle 
down in a bird house. If you want 
an in-depth answer with examples 
from all over the world, track down 
the book, Birds Asleep, by naturalist 
Alexander Skutch (University of 
Texas Press, 1989). 


What is computer cache memory, 
and how does it work? 
Matt Feirer 
via e-mail 


A MEMORY cache (pronounced 
cash) is an additional bank of high- 
speed memory that's used to store 
frequently or logically needed data 
from main, or random-access, mem- 
ory (RAM). Basically, it brings infor- 
mation or program instructions 
nearer to the microprocessor—most 
of today’s chips have built-in mem- 
ory caches—so they can be accessed 
faster than by retrieving them from 
main memory. As a result, the over- 
all performance of your computer is 
faster. How well it works depends 
on, among other things, the size of 
the cache (more is better) and how 
efficiently it cycles data into and 


out of its memory bank. There are 
disk caches, too, which typically 
read data from a hard disk or CD- 
ROM and store it in main memory 
for faster processing. 


Why does helium gas raise the pitch 
ofthe human voice? 
Andy D. Pierpont 
pierpont@cat.com 


HELIUM GAS changes the acousti- 
cal properties of the air space that 
resonates to produce human speech 
sounds, Helium is the second light- 
est element, after hydrogen, and 
sound travels faster in a gas with 
light molecules than in heavier 
ones, such as the oxygen and nitro- 
gen that make up air. This differ- 
ence is what makes a change, not so 
much in the pitch of a speaker’s 
voice, but in the formant—the set 
of frequencies, such as overtones, 
that determine the characteristic 
sound quality of speech. It is the 
formant that distinguishes the voice 
of a baritone from that of a tenor, 
for example, even when each sings 
the same note. 


What company has had the most 

impressive performance with a fleet 

of test electric trucks and cars? 
RKLFDR@cmpco.com 


MANUFACTURERS do not publish 
the results of their electric car field 
tests for competitive reasons, so it’s 
impossible to say definitively which 
company’s vehicles have thus far 
logged the most impressive perfor- 
mance. СМ” Impact may well be 
out in front, however, because the 
company has done far more testing 
than any competitor. To date, 30 
battery-powered Impacts have been 
tested by more than 500 ordinary 
car customers; about 750 customers 
will test the car by the time the tri- 
als conclude at the end of 1996. 
Ford has conducted similar market 


magine a mattress that can 
literally change the way you 
sleep for the rest of your 
life—relieving back, neck, 
joint and muscle pain— leav- 
ing you feeling miraculously 
refreshed and restored in the 


Tempur-Pedic was originally 
developed for NASA which 
needed a material that would 
help keep astronauts and 
pilots comfortably supported 


was a revolutionary heat- and 
pressure-sensitive substance 
that forms a soft yet precise 
mold around the body while 
offering firm support at a 
deeper level. 

After years of research 
designed to improve the quali- 
ty and durability Tempur- 
Pedic was introduced to hos- 
pitals in Sweden with reports 
of instant relief from arthritis, 


: results were report- 


: high-density, 


pain after sleeping 
on mattresses of 
this unique sub- 
stance. Similar 


ed throughout the 
United States. 
Today, over 5,000 
American doctors, 
physical therapists m» 
and medical profes- 
sionals have already 
recommended Tempur-Pedic 
to their patients with back, 
neck, joint and muscle pain, 
with outstanding results. 
Superior to premium , 
water or air er am ы 
Tempur-Pedic is made of a 
o-elastic, 
open-cell material that 
responds not only to pressure 
but also to your body tem 
ature. Pressure is remove 
from your neck, shoulders, 


back, hips and legs as the 
during long flights. The result : 


A те mattress (lop) 1 
л poa имот 
а Жоп, Tempur-Pedic 
(ровот) Пеер your spine in per- 
fect alignment. 


"asse Discover why over 


5,000 American 
doctor & пайса 
= essi nals 


e this 
mattress. 
p a 


incredi- 
bly com- 
fortable, yet 
supportive cushion around 
your body. No other mattress 
‘adapts itself to your shape so 
precisely. 
Call for your FREE 
pur-Pedic video now! 
Call Tempur-Pedic's toll-free 
number to receive your infor- 
mation kit. Ask about our 
: NO RISK 60 SR Trial. 


п 


Feel it 10 
believe itt 


TEMPUR RELIEVING 
‘SWEDISH MATTRESS AND PILLOW 


1-800-886-6466 


‘Tempur-Pedic, Inc. 
848G Nandino Blvd., Lexington, KY 40511 


Dealerships 


Start Your Own Business with the Leader in Steel Homes 


Available 


Experts predict that in the next five years, 25% of all new homes will be built 
with steel framing. Why? It’s simple. To build a better home, you need a better 
building material. And the best building material is steel. Tri-Steel homes are: 

* Stronger and Safer. Unmatched protection from fire, carthquakes, high winds, 
heavy snows, and termites. Stronger frame with less pieces. No nail pops. 

* Energy Efficient. BIG energy savings with 9-inch thick R-30 insulation. 

* Faster. Pre-engineered system with all components ready to simply bolt-together. 

* Consistent. Walls are straight, floors are flat. 
Won't shrink, rot, swell, creak, split, or deteriorate. 


* American-made Recycled Steel 


Join the 20-Year International Leader! 
* Refundable Investment. 
* Construction Assistance. * No Franchise Fees. 


To order FREE info or $9.95 video: 


Call 1-800-TRI-STEEL 


O^ (800)874-7833 (817)497-7070 Fax (817)497-7497 


Mh 


* Training & Support. 


1996 SEMINARS 


$50/ person. Call for reservations. 
MAY 21 
MAY 22 
MAY 23 
JUNE 4 
JUNE 5 
JUNE 19 
JUNE 25 
JUNE 26 
JUNE 27 


5400 S. STEMMONS FRWY., DENTON, TX 76205 


PITTSBURGH, PA 
CINCINNATI, OH 
CLEVELAND, OH 
SAN ANTONIO, TX 
HOUSTON, TX 
DENTON, TX 
PORTLAND, OR 
SEATTLE, WA 
SPOKANE, WA 
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YOU CAN MAKE UP TO 


$9,800 in 24 Hours! 


Dear Friend, 

I made $9,800 in 24 hours. You may do better! 

My name is John Wright. Not too long ago I was flat 
broke. I was $31,000 in debt. The bank repossessed my 
car because I couldn't keep up with the payments. And 
one day the landlord gave me an eviction notice because I 
hadn't paid the rent for three months. So we had to move 
out. My family and I stayed at my cousin's place for the 
rest of that month before 1 could manage to get another 
apartment. That was very embarrassing. 

Things have changed now. I own four homes in 
Southern California. The one I'm living in now in Bel Air 
is worth more than one million dollars. I own several cars, 
among them a Rolls Royce and a Mercedes Benz. Right 
now, I have a million dollar line of credit with the banks 
and have certificates of deposit at $100,000 each in my 
bank in Beverly Hills. 

Best of all, I have time to have fun. To be me. To do 
what I want. I work about 4 hours a day, the rest of the 
day, I do things that please me. Some days I go swimming 
and sailing—shopping. Other days, I play racquetball or 
tennis. Sometimes, frankly, I just lie out under the sun 
with a good book. I love to take long vacations. I just got 
back from a two week vacation from—Maui, Hawaii. 

I'm not really trying to impress you with my wealth. All 
I'm trying to do here is to prove to you that if it wasn't 
because of that money secret 1 was lucky enough to find 
that day, I still would have been poor or maybe even bank- 
rupt. It was only through this amazing money secret that I 
could pull myself out of debt and become wealthy. Who 
knows what would have happened to my family and me. 

Knowing about this secret changed my life completely. 
It brought me wealth, happiness, and most important of 
all—peace of mind. This secret will change your life, too! 
It will give you everything you need and will solve all your 
money problems. Of course you don't have to take my 
word for it. You can try it for yourself, To see that you try 
this secret, I'm willing to give you $20.00 in cash. (I'm 
giving my address at the bottom of this page.) I figure, if I 
spend $20.00, I get your attention. And you will prove it to 
yourself this amazing money secret will work for you, too! 

Why, you may ask, am I willing to share this secret 
with you? To make money? Hardly. First, I already have 
all the money and possessions I'll ever need. Second, my 
secret does not involve any sort of competition whatso- 
ever. Third, nothing is more satisfying to me than sharing 
my secret only with those who realize a golden opportu- 
nity and get on it quickly. 

This secret is incredibly simple. Anyone can use it. You 
can get started with practically no money at all and the 
risk is almost zero. You don't need special training or even 
a high school education. It doesn't matter how young or 
old you are and it will work for you at home or even while 
you are on vacation. 

Let me tell you more about this fascinating money 
making secret: 

With this secret the money can roll in fast. In some 
cases you may be able to cash in literally overnight. If you 
can follow simple instructions you can get started in a sin- 

le afternoon and it is possible to have spendable money 
in your hands the very next morning. In fact, this just 
might be the fastest legal way to make money that has 
ever been invented! 

This is a very safe way to get extra cash. It is practical- 
ly risk free. It is not a dangerous gamble. Everything you 
do has already been tested and you can get started for less 
money than most people spend for a night on the town. 

One of the nicest things about this whole idea is that 
you can do it at home in your spare time. You don’t need 
‘equipment or an office. It doesn't matter where you live 
either. You can use this secret to make money if you live in 
a big city or on a farm or anywhere in between. A husband 
and wife team from New York used my secret, worked at 
home in their spare time, and made $45,000 in one year. 

This secret is simple. It would be hard to make a mis- 
take if you tried. You don’t need a college degree or even 
a high school education. All you need is a little common 
sense and the ability to follow simple, easy, step-by-step 
instructions. I personally know a man from New England 
who used this secret and made $2 million in just 3 years. 

You can use this secret to make money no matter how 
old or how young you may be. There is no physical labor 


A К: і 


Here's what newspapers and magazines 
are saying about this incredible secret: 


The Ws Times: 

The Royal Road to Riches is paved with golden tips. 
National Examiner: 

John Wright has an excellent guide for achieving 
wealth in your spare time. 

Income Opportunities: —— | 

The Royal Road to Riches is an invaluable guide for 
finding success in your own back yard. 

News Tribune: 

Wright's material is a MUST for anyone who con- 
templates making it as an independent entrepreneur. 


Success: 

John Wright believes in success, pure and simple. 
Money Making Opportunities: 

John Wright has a rare gift for helping people with 
no experience make lots of money. He's made many 
people wealthy. 

California Political Week: 

.«. The politics of high finance made easy. 

The Tolucan: 

You'll love...The Royal Road to Riches. It's filled 
with valuable information...only wish I'd known 
about it years ago! 

Hollywood Citizen News: 

He does more than give general ideas. He gives peo- 
ple a detailed A to Z plan to make big money. 

The Desert Sun: 

Wright's Royal Road to Riches lives up to its title in 
offering an uncomplicated path to financial success, 


involved and everything is so easy it can be done whether 
you're a teenager or 90 years old. I know one woman who 
is over 65 and is making all the money she needs with this 
secret. 

‘When you use this secret to make money you never have 
to try to convince anybody of anything. This has nothing to 
do with door-to-door selling, telephone solicitation, real 
estate or anything else that involves personal contact. 

Everything about this idea is perfectly legal and hon- 
est. You will be proud of what you are doing and you will 
be providing a very valuable service. 

It will only take you two hours to learn how to use this 
secret. After that everything is almost automatic. After 
you get started you can probably do everything that is nec- 
‘essary in three hours per week. 


PROOF 

I know you are skeptical. That simply shows your good 
business sense. Well, here is proof from people who have 
put this amazing secret into use and have gotten all the 
money they ever desired. Their initials have been used In 
order to protect their privacy, but I have full information 
and the actual proof of their success in my files. 

"More Money Than I Ever Dreamed’ 

“All I can say—your plan is great! In just 8 weeks I 
took in over $100,000. More money than I ever dreamed 
of making. At this rate, I honestly believe, I can make over 
a million dollars per year. XE. Provideece: BI 


“$9,800 In 24 Hours’ 

“I didn’t believe it when you said the secret could pro- 
duce money the next morning. Boy, was I wrong, and you 
were right! I purchased your Royal Road to Riches. On the 
basis of your advice, $9,800 poured in, in less than 24 
hours! John, your secret is incredible!” 

J. K., Laguna Hills, CA 
"Маде $15,000 In 2 Months At 22° 

"T was able to earn over $15,000 with your plan—in 
just the past two months. As a 22 year old girl, 1 never 
thought that I'd ever be able to make as much money as 
fast as I've been able to do. I really do wish to thank you, 


mna daa Ms. E. L., Los Angeles, CA 


*Made $126,000 In 3 Months" 
“For years, I passed up all the plans that promised to 
make me rich. Probably I am lucky I did—but I am even 


more lucky that I took the time to send for your material. 
It changed my whole life. Thanks to you, I made $126,000 
damn S. W., Plainfield, IN 
“Маде $203,000 In 8 Months" 

“I never believed those success stories.. .never believed 
1 would be one of hem. using your techniques, in just В 
months, I made over $205,000... made over $20,000 more 
in the last 22 days! Not just well prepared but simple, easy, 
fast...John, thank you for your Royal Road to Riches!" 


C. M., Los Angeles, CA 


“$500,000 In Six Months’ 

"I'm amazed at my success! By using your secret I 
made $500,000 in six months. That's more than twenty 
times what I've made in any single year before! I've never 
made so much money in such short time with minimum 
effort. My whole life I was waiting for this amazing mir- 

" an 
acle! Thank you, John Wright. Y, S. Mcleii; VÀ 


As you can tell by now I have come across something 
pretty good. I believe I have discovered the sweetest little 
money-making secret you could ever imagine. 
Remember— guarantee it. 

Most of the time, it takes big money to make money. This 
is an exception. With this secret you can start in your spare 
time with almost nothing. But of course you don't have to 
start small or stay small. You can go as fast and as far as you 
wish. The size of your profits is totally up to you. I can't 
Lp dier you will make with this secret but I can 
tell you this—so far this amazing money secret 
makes the profits from most other ideas look like peanuts! 

Now at last, I've completely explained this remarkable 
secret in a special money making plan. I call it "The Royal 
Road to Riches". Some call it a miracle. You'll probably 
call it “The Secret of Riches”. You will learn everything 
you need to know step-by-step. So you too can put this 
‘amazing money making secret to work for you and make 
all the money you need. 

To prove this secret will solve all your money problems, 
don't send me any money, instead postdate your check for a 
month and a half from today. I guarantee not to deposit it for 
45 days. I won't cash your check for 45 days before І know 
for sure that you are completely satisfied with my material. 


$20.00 FREE! 


There is no way you can lose. You either solve all your 
money problems with this secret (in just 30 days) or you 
get your money back plus $20.00 in cash FREE! 

Do you realize what this means? You can put my sim- 
pe secret into use. Be able to solve all your money prob- 
lems. And if for any reason whatsoever you are not 100% 
satisfied after using the secret for 30 days, you may return 
my material. And then I will not only return your original 
UNCASHED CHECK, but I will also send you an extra 
$20.00 cashiers check just for giving the secret an honest 
try according to the simple instructions. 

І GUARANTEE IT! With my unconditional g 
antee, there is absolutely NO RISK ON YOUR PART. 

To order, simply write your name and address on a 
piece of paper. Enclose your postdated check or money 
order for $29.95 and send it to: 


JOHN WRIGHT 
Dept. 240 

Ocean Park Blvd. 
Sulte 3065 

Santa Monica, CA 90405 


But the supply of my material is limited. So send in 
your order now while the supply lasts. 

1f you wish to charge it to your Visa, MasterCard or 
Discover—be sure to include your account number and 
expiration date. That's all there is to it. I'll send you my 
material right away by return mail, along with our uncon- 
ditional guarantee. 


SWORN STATEMENT: 


"As Mr. John Wright's accountant, 1 certify that his 
assets exceed one million dollars" Mark Davis 


© 1996 JOHN WRIGHT 


research, but its Ecostar trials have 
involved only 10 cars and 50 or so 
fleet customers. 


What do the weather terms “wind 
chill" and "comfort index" mean? 
How are they calculated? 

Oscar Baldwin 


via e-mail 


THE AIR temperature is only one of 
several factors that determine how 
comfortable we are, indoors or out. 
For example, a cold day feels even 
colder when wind increases the 
evaporation of moisture from our 
skin, cooling us. The wind-chill in- 
dex is a measurement of the 
amount of body heat lost per hour 
per square meter of skin surface. 

A complex equation for calculat- 
ing wind chill was developed more 


than 50 years ago by Antarctic 
explorers who noted how quickly 
water froze in containers when ex- 
posed to various wind speeds and 
temperatures. Later, researchers 
calculated the wind chill for each 
wind and temperature combination; 
the resulting chart, with tempera- 
ture along a horizontal axis and 
wind speed along a vertical axis, 
gives meteorologists a quick wind- 
chill reference. 

The comfort index, also known 
as the temperature-humidity index, 
quantifies the level of discomfort 
we feel when temperature and hu- 
midity rise. High levels of humidity 
limit our bodies' ability to cool off 
by evaporating perspiration. Meteo- 
rologists determine the tempera- 
ture-humidity index using a 
thermometer with a damp cloth 
placed over the bulb; this indicates 
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the lowest temperature at which 
evaporation could cool the skin. 
Scientists add this temperature to 
the air temperature, multiply the 
result by 0.4, then add 15. If that fi- 
nal number is 70 or below, there is 
no discernible discomfort. When 
the temperature-humidity index 
reaches 75 or higher, most people 
feel uncomfortable. 

While indices such as these help 
to describe the way weather condi- 
tions feel, they don't tell the entire 
story, says Matt Kelsch, a research 
meteorologist at the National 
Oceanic and Atmospheric Adminis- 
tration in Boulder, Colorado. The 
wind-chill index, for example, *does 
not take into account how damp 
the air is. Dry air will not be as 
chilling as moist air, because your 
clothes have less insulating ability 
when they are moist," he says. 


THE SWEET SMELL OF SUCCESS" 


ID 


You deserve it, so enjoy the superior smoking pleasure of the magnificent 6" x 43 


ring Natural wrapper, Baccarat Luchadores. An all-but-irresistible, full-bodied cigar, 


mild in flavor with a hint of sweetness. Made by hand like Cuban Cigars were made 
60 years ago. Blended with aged, choice Cuban-seed filler, Mexican binder and 


Connecticut shade-grown wrapper. A favorite of diplomats, execi 
thought leaders, trend setters and those smokers from whom others 
take their cues in fine cigar selection. 


MY INTRODUCTORY OFFER 
O NEW CUSTOMERS 


14 Baccarat Luchadores for $15.00; 
Regular Retail $22.00. 
THOMPSON CIGAR CO. 
Р.О. Box 31274 • Tampa, FL 33633-0537 * Dept. T127 


ichadores (N91055) For $15.00 + $3.95 shippin 
лае county tax), ONE ORDER PER CUSTOME! 


е 7975 NEE P 
HOMPSONlo——— 7 


CI $1835 Enclosed. Charge to ту О VISA О MasterCard О AmExpress О Discover 


CO., INS 


America’s Oldest Mail Order я Gara Na 
Cigar Company. Est. 1915 


Print an 


1-800-237-2559 Ext.- ста Fax: 813-882-4605 


© 1995, Thompson & Co., Inc. 
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Now, I’m making 
$40 an hour.” 


You can too. ё 


The decision to invest your time, energy 
and money in training for a new career is 
one of the most important ones you'll ever 
make. It can offer you the chance to qualify 
for the job you want, the money you need, 
the prestige you deserve and a better life. 
Since 1926, Foley-Belsaw has been a 
world leader in training people for exciting, 
profitable new careers in high paying fields. 
Increase your income in a fast-profit 
recession-proof career of your own. 
There's absolutely no obligation and no 
salesmen will call on you. Just fill in and 
mail coupon below or call to receive full 
information and details by return mail. 


Mail Today For FREE Fact Kit 
Or Call Toll-Free 1-800-487-2100! 


FOLEY-BELSAW INSTITUTE 
6301 Equitable Rd. 
Since 1926 Kansas City, MO 64120-1395 


| Please Check Only ONE othe Following 

| 0 Locksmithing- 12831 О Woodworking- 43584 
E] Smal Engine Repair- 52707 О) Upholstery- 81253 

| О ан & Too Sharpening: 21651 Г] Viry Repair 71186 
E] VCR Repai-62519 О Bectrician- 95097 

| C Computer Repair- 64416 [Г] Computer Specialist- 38090 
C] TV'Satelite Dish Repair- 31291 [7] PC Programming-35239 

| C Gunsmithing- 92319 


| SAME Pease prin] 


l ADDRESS 


Le 


C Networking Specialist- | 


o --— — А 


МаКе 
U.S. Savings Bonds 


part of your 
retirement savings 
program. 


They're the safe, easy and affordable 
way to save for retirement. Buy U.S. 
Savings Bonds for as little as $25. Ask 
your banker or your employer about 
including U.S. Savings Bonds in your 
retirement savings program 
For more information, write 
U.S. Savings Bonds, Washington, 
DC 20226. For a recorded message 
of current rate information, call 


| 1-800-4US BOND * 1-800-487-2663 


ro MN, 
In America FONDS 


A public service of this magazine 
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In very cold weather, we can't 
activate the air-conditioning 
compressor to rapidly clear the 
insides ofthe windows in our 1990 
model-year car. Why not? 
Andy and Marylin Setlow 
72713.3257@compuserve.com 


IN MANY CARS equipped with air 
conditioning, the AC compressor 
automatically engages in the defrost 
mode to remove moisture from the 
air, thereby helping clear the wind- 
shield. During the past few years, 
however, auto manufacturers have 
switched from a variable to a fixed 
throttling valve in the AC system to 
save cost and improve reliability. 
Unfortunately, this change also 
raises the system’s minimum oper- 
ating temperature from about 38°F 
to approximately 45°F. Below 45°F, 
dehumidifying assistance from the 
AC system is unavailable. 


Why are there four tides in the 
Pacific and only two in the Atlantic 
in any 24-hour period? 

TriDiver3 @aol.com 


WE'RE NOT SURE where you got 
this information. In general, there 
are only three kinds of tides at the 
shorelines of open oceans; they 
result from Earth’s rotation and 
the gravitational attractions be- 
tween Earth and the moon and 
Earth and the sun. 

Semidiurnal tides occur twice a 
day. That is, there are two high 
tides a day (and, of course, two low 
tides). Semidiurnal tides are char- 
acteristic of the Atlantic and In- 
dian Oceans and are indeed the 
norm for most coastal areas. 

Diurnal tides occur once a day 
and are relatively rare. The effect 
of the Earth-moon gravitational 
force is strongest at the Equator, so 
the farther north or south the 
moon lies relative to the Equator, 
the more likely a coastline will ex- 
perience only one high tide a day. 


Mixed tides are combinations of 
diurnal and semidiurnal tides, re- 
sulting in two high tides a day, with 
one tide being much higher than 
the other. The Pacific Ocean expe- 
riences this kind of mixed tide 
phenomenon. 

There are, however, places 
around the globe whose unusual 
configuration actually creates a con- 
dition called “overtides.” These are 
harmonics of normal tides, yielding 
three, four, five, or six tides a day. 
They occur only in shallow water, 
such as lagoons or estuaries, says 
David Aubrey, an expert on over- 
tides at the Woods Hole Oceano- 
graphic Institution in Woods Hole, 
Massachusettes, and only at certain 
times of the year and certain phases 
of the moon. Two well-known sites 
that sometimes experience four 
tides a day are Tampa Bay, Florida, 
and Falmouth on Cape Cod. 


Is it true that water draining from a 
basin in the Northern Hemisphere 
spins counterclockwise while in the 
Southern Hemisphere it spins 
clockwise? 
Frank Pesek 
Chicago, Ill. 


ALL OTHER things being equal, 
that's what should happen because 
of the Coriolis effect—the apparent 
sideways drift of any object moving 
above a rotating body. Because our 
planet rotates west to east, with the 
equator spinning faster than points 
near the poles, objects in the north- 
ern hemisphere appear to deflect 
counterclockwise. The reverse is 
true in the south. Tornadoes and 
hurricanes, for example, spin in dif- 
ferent directions on opposite sides 
of the equator. 

But the Coriolis effect doesn't 
put much of a spin on bath water. 
It's typically overpowered by other 
factors such as the shape of the tub, 
and currents and temperature dif- 
ferentials in the water. 


After Years Of 
Making LoveThe 
Same Old Way, 
Here's An Exciting 
New Beginning. 


fe in the best relationships, lovemaking can lose its 
excitement all too soon. Sex can become boring instead 
of pleasurable, frustrating instead of fulfilling. That's why 
we've created The Better Sex Videotapes, hosted by nationally 
famous sex educator Dr. Judy Seifer. 

The Better Sex Videotapes show how to put fun back into 
lovemaking. They teach us not to be satisfied with "going 
through the motions," but to aim for heights of ecstasy most 
people only dream about. 

Dr. Seifer introduces three typical couples who show how to 
overcome inhibitions and make sex fun again. They begin with 
the basics — intimacy, gentleness, and good communicati 

This series is controversial — so much so that it has been 
featured on HBO. Yet tens of thousands have ordered Better 
Sex Videotapes. They are used in 
universities, and recommended Better etterSex 
by family doctors, gynecologists, 
psychologists, and sex therapists. Video 

Why is it controversial? Simply SERIES € 

because it is explicit. Each and = Over One Million Sold! = 
every technique is not just talked 
about but demonstrated. Each lesson is shown from start to 
finish, in detail - preferably to be watched and discussed by 
both partners together. 

Who orders Better Sex Videotapes? Married people seeking 
to restore the sense of discovery they had when they first 
met. Sexually active young men and women who seek only 
to find new ways to satisfy the ones they love. Couples in 

SPECIAL OFFER! Regularly $29.95. Now Only $19.95 their 40s, 50s, and 60s desiring to rekindle the passion of 
their younger days – often as a specially meaningful gift 
Who else should order these tapes? Perhaps you should - 


FREE VIDEO OFFER for yourself, or for someone you love very much 


All orders will receive a free 28-minute video The Better Sex Video Series is hi T 
" dit 3 i ighly explicit and 
The Guide To Advanced Sexual Positions. Discover even more creative ways WARN | N is intended for adults over the age of 21 only. 


to ignite intense sexual excitement and powerful feelings of intimacy. a Plain Packaging Protects Your Privacy а 


For fastest service with credit card orders call toll free 800-955- 0888 ext 8р5) (24 Hrs/7 Days) a Express Delivery Available 
The Seca ine, Dept 8PS2, PO Box 8865, Chapel Hill, NC 27515 Name 


І [ 0:1: Better Sex Techniques (89501)_ ['s9es 19.95 [| l 

| [voi 2 Advanced Sex Techniques (89502) [soa | 1995 | | Mires І 
[Vol 3: Making Sex Fun (8990) еа 1995 | — | Gy 

l | Buy The 3-Volume Set and Save $10_(#9506) [4985] | | 

I KA ones #12) serene, “|_| State Tip I 

postage & handing [ 4.00 ] " 

l C Bank Money Order [C] Check [VIA [T] MasterCard [7] AMEX TomL[ | Signature N П 

[C] Exp. date NC orders please add 6% sales tax. Canadian Orders add U.S. $5 shipping m Tapes are VHS only m Sorry - no cash or C.O.D. 


on the Strength dt S 


Discover Why Informed 
Home Buyers And Builders 
Are Switching To Steel 

* Superior Strength and Protection 

* Lasting Quality, Value and Beauty 

* Made in the USA with Recycled Steel 

ө Super Energy Efficient Design 

@ Flexible, Clearspan Interiors 


@ Pre-Engineered Framing Packages for 
Quick and Economical Construction 


* Over 60 Standard Models and Versatile 


INTRODUCING OUR / 


Right On Target 
Dealer Program 
Now it's easier than ever to 
be part of our winning team 


© Support, Training Workshops, Sales 
Assistance, Tapes and Manuals 


Architectural & Construction Assistance 


Custom Designs Available 


e Si mms А 
© As Low As 55 Per Sq. Ft. Single or Multi Family, Commercial, 


Garage & Recreational Homes 


Call for a FREE Brochure, to Order a Video and for the Schedule T 
of Our Introductory One-Day Workshops in Texas & Georgia f 
Libr cu 


00-252-0069 or 1-800-633-8600 |,» E 


215 W. Hickory St., Mezzanine, Denton, TX 76: 
(817) 566-5656 Fax: (817) 382-1170 тилет 


Ф% New on PopSci Online 


PoPuLAR SCIENCE is giving you more on 
the World Wide Web, including: 


@ Weekly technology reports: 
First up, spotlight on Indy car races. 


What's New Today: 
News items written just for the Web. L 


and worthwhile on the Web. 


Product News: 

Find out the latest before you buy a 
cordless phone, a VCR, a camcorder 
and more. 


@ Web Watch: 
Expanded listings of what's weird 


© 


Http://www. popsci.com 


What freezes faster, cold or hot 
water? 
Tony Gerard 
via e-mail 


ASSUMING THAT everything else is 
equal, cold water will, says Anders 
Andren, professor of water chem- 
istry at the University of Wisconsin. 
Say you put a tray of 70°C water 
and a tray of 20°C water into a 
freezer at the same time. At first, 
the hot water loses heat faster than 
the cool water because it has a 
higher delta T—the temperature 
difference between the water and 
its surroundings. But it also has 
more heat to lose before reaching 
the freezing point, and will take 
longer to turn to ice. And by the 
time the formerly hot water gets 
down to 20°C, the water that 
started out cooler will be close to 
the freezing point. 

You can stack the deck to favor 
the hotter water, says Andren. Blow- 
ing dry air over the hot water speeds 
evaporation and heat loss, while 
blowing moist air over the cooler 
water slows its heat loss. Adding a 
bit of salt to the cool water would 
also make it freeze more slowly. 


Why don’t automakers use hemi- 
spherical pistons in cars today? 
Michael Neth 


via e-mail 


HEMISPHERICAL pistons and com- 
bustion chambers were once popu- 
lar in high-performance appli- 
cations because they permitted the 
use of large valve diameters and 
straighter intake and exhaust ports. 
Unfortunately, the design has cer- 
tain drawbacks. One is a large com- 
bustion chamber surface area, 
which is harmful to emissions. 
Also, any two-valve design requires 
that the spark plug be displaced to 
one side, away from the geometric 
center of the chamber. This length- 
ens flame travel, discouraging com- 
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plete combustion of the fuel-air 
mixture. Practically every car man- 
ufacturer agrees that a four-valve, 
pentroof-shaped combustion cham- 
ber design is best for maximum 
power with minimal emissions and 
fuel consumption. 


| How do the two pulleys in a 
[ continuously variable transmission 
|! (CVT) vary their size? 

А. Jayanath 


jayaQ mimakl.po.my 


i THE DRIVE pulleys used in CVTs 
| have a split design. Moving one half 
i (axially) with respect to the other 

I changes the effective diameter of 

f the pulley and therefore the trans- 
mission’s drive ratio. This must hap- 
pen simultaneously in both the 
driving and driven pulleys to main- 


tain drive-belt tension. The servo 
devices that do the actual moving 
are usually hydraulically actuated 
and regulated by the car’s power- 
train control computer. 


How do the traffic light sensors 
embedded in the pavement work? 
Do they detect the weight of the 
vehicles? 

Eric.Brogren@asu.edu 


A FEW OF THEM still detect weight, 
but since the 1970s most pressure- 
sensitive detectors in the United 
States have been replaced by mag- 
netic loop sensors. Installed under 
the pavement, these devices sense 
metallic objects on the road, such as 
cars, and signal a control box at the 
intersection to change the light. 
The sensitivity of these devices can 
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be adjusted to detect smaller metal 
objects, like bicycles. 

Not all traffic lights have mag- 
netic sensors, however. Many are 
simply timed, like the ones in much 
of the traffic grid in Manhattan that 
sometimes form red or green 
“waves” down blocks of contiguous 
lights. But more and more lights to- 
day are built with magnetic loop 
sensors, which are more expensive 
to install than timed lights. 


QUESTIONS FOR FYI? 


We answer your most frequently asked sci- 
ence and technology questions in the Ask 
Popular Science section of FYI. Only letters 
selected for publication can be answered. 
E-mail: AskPopSci@aol.com 

Address: 2 Park Ave., New York NY 10016 
Fax: 212-481-8062 


PopularScience 


SPIRAL STAIRS 
Coast to Coast рабу 


FREE ENCLOSED NES w 
TREAD ENDS — 
$220.00 VALUE [i-a 
Save 30 * to 50% 


Stock & Custom Stairs it 
Strong Steel Frame 
Oak or Brass options 
3'6" to 7' Diameter 
Easy To Install 
FREE BROCHURE 
Call or Write - 


SALTER INDUSTRIES - 


Р.О. BOX 183, EAGLEVILLE, PA 19408 
610-631-1360 FAX 610-631-9384 PS696 


for making — 
Concrete Items 

Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from the world's 
largest mold manufacturer. 


CONCRETE MACHINERY CO., INC. 
P.O. Box C99, Hickory, NC 28603 


Celebrate July 4th & АП Events 


CARBIDE CANNON 


BIG BANG! 


Mammoth Cannons shoot 
with terrific BANG! Have 
a bang-up time ‘at special 
events. Uses powdered 
carbide ammo. Hundreds 
Of shots for few cents. All metal construction with large, 


rugged cast-iron wheels. 
loading and firing. Authentic tur-of century design. Hand- 
decor when not in use. Made in USA to last a lifetime. 
"postpaid; 25 ca ien hec) wi пра fring and and 
cannon ( m) 

automate ending, $19.95 postpaid. The 
1 Carbide amio, about 100 shots, $6.0; 
3 packs for $1540. Send check, money order or call. Уза, 
MasterCard accepted by mail or phone. Give card number & 
expiration. Money-back guarantee. Send for FREE CATALOG! 
The Conestoga Co., Inc., Dept PS, PO Box 405, Bethlehem, PA 18016 


жж Call 1-800-987-BANG (2264) xx 


Pre-cut dome home kits in a variety of оог plons up 

to 3,000 sq. ft. Complete kits start as low as $6,795. 
Attractive, easy-to-assemble, energy-efficient. $12 for 
new 100-page catalog package. Color video S10 more. 


TIMBERLINE GEODESICS 
2015 Bloke St., Berkeley, CA 94704 1-800-DOME-HOME 


LKL INNOVATIONS, LTD. 
8615 EAST AVE. 
[MENTOR, оно 4060 


Box 800, LaSalle, IL 61301 


CALL 1-800-223-4103 


DO YOUR OWN 


Лад WHY STRAIN 
2 MACHINING? YES! 


AY $e to carry HEAVY LOADS 
B by hand...or STRUGGLE 
RE | to move overloaded 
CX garden carts in soft soil, 
up hill or down? 
Now, haul up to 800 Ibs. with never- 
before-ease with the Revolutionary 


DR°POWER 
WAGON" 9 


* BIG POWER-DRIVEN WHEELS 
апа 4 speed transaxle lets 
move slow or fast over 
smooth terrain. 

* POWER REVERSE gets y you 
'out of tight spots! « Dump bed 
makes for easy < 
unloading 


The Smithy 3-in-1 lathe-mill-drill 
gives you ali 3 basic machine tools _ 
in one easy-to-use bench- 

top machine. Have fun, save 

money and time too. — * 
Thousands sold. For 


shop, business, home. 

4 machines to choose from! 
. | Starts at $895! Backed 

by service, training, books, 


Dept. PS6 PO Box 1517 
Ann Arbor, MI 48106-1517 


1-800-945-0342 2" 


lof gravel, 

soil, 

fire- 

wood, ` 

and rocks. 
for 

itself over 

land over 

in time and 

labor saved! 


{Please mail this coupon today for FREE DETAILS about ет 


NGERS!? Leser | 


SIN: Tow Cost. Totaly оса 
ckground Music from. 
Recordings! Does Everything Karaoke 
does... and gives you the 
Vocal 


! Revolutionary DR* POWERWAGON™ including prices and! 
pecifications of Manual- and Electric-Starting Models, andi 
Off-Season" Savings now in effect. There is no obligation. | 
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VE COUNTRY HOME PRODUCTS", бер. 1 [corp : 


| _ Ferry Road, P.O. Box 89, Charlotte, VT 0 L 


THE BEST BUYS IN SPIRAL STAIR KITS! 


, VICTORIAN 


5425 


For 3/6" Diameter 
Riser Kit РОВ. 
| Broomall, PA 


*Diameters 4'0" to 6'0” 
*Weight Saving Cast Aluminum 


*Diameters 4'0" to 6'0” 
*All Oak Construction 
any floor-to-floor height and BOCA/UBC code models. 


SAFE, EASY-TO-ASSEMBLE kis Call or Write for Free 32 Page Color Catalog; 
Metal kits in stock for in Toll Free: 800-523-7427 Ext. PS66 The ron Shop, 
SHOWROOM/ WAREHOUSE LOCATIONS IN: РО Reed Rd., Broomall, РА 1 
Broomall, PA (610) 544-7100 
Pomona, CA (909) 598-5766 
Sarasota, FL (941) 
Houston, TX (713) 789-0648 
Chicago, IL — (847) 952-9010 
Stamford, CT 


д Manufacturer 
of Spiral Stair ү”. 


Made in the U.S.A. 


THE IRON SHOP. 


Earn $4,000 Per Month 
From Your Home 
With A Computer! 


р 


Begin part-time and still retain the security of your |: 


present position. We offer 20 services you can 
perform for your community from your home. No 
experience necessary—easy to learn. We provide 
training and computer. For FREE explanation 
cassette and literature call: 


1-800-343-8014, ext. 109 


Computer Business Services, Inc. 


EARN $200 to $ 750 а Week 
PART - TIME! 


Work from home doing 3D Computer Graphics 
486 PC & Software Required 


Call 3RD Dimension Technologies, Inc. 


1(800) 535-5643 


http://www.3dt.net/3d-art/ 


World’s best home 
weather station 
— only $379 


others from $179 


Features superbly accurate: 
© barometric pressure ө 3-hr. pres- 
sure change @ indoor/outdoor hu- 
midity* € dew point* ө wind 
speed/direction € indoor and out- 
door temperature @ wind chill 

WV temperature ө rainfall*. 

Ne Instant ac- 

cess 10: ө cur- 

ьо = rent values ө 

today's highs 

and lows ө yes- 

terday's highs 

and lows @ long 

term highs and 

lows € time/ 

date for all highs/lows e rain totals* for today, 

yesterday and long term @ alarms, and much 
more. Over 100 values in all! 

Versatile 4 mode serial port makes it easy 
to record data automatically or monitor values 
remotely-by phone, módem or radio link. 

Patented design makes this complete 
weather monitoring system easy to install and 
simple to use, Informative, educational, and fun. 

The ULTIMETER 2000 is a great value, too— 
only $379 + shp'g. (*Optional sensors add'l.) 

Call or write for free brochures 


1-800-USA-PEET 


or 908-531-4615 FAX: 908-517-0669 


1308-606P Doris Ave., Ocean, NJ 07712 


HOME! 


SUNVISION KOM, 
HOME DELIVERY - FREE 


Buy Direct & Save 1-800-842-1324 


For advertising rates 
for this section, 
write or call 


Diane Pahl 
Direct Response Manager 


POPULAR SCIENCE 
6049 Dwight 
Dearborn Hts., MI 48127 


Tel #: (313) 730-9717 
Fax #: (313) 730-1298 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


+ Drought Relieí! 


Findallthe water you need 


га. witha water well you 


drilled yourself! 

Since 1962, thousands of gardeners 
and homeowners have discovered 
the Hydra-Drill™ secret. They 
drilled their own wells! You 

can, too. Call or write us 

today and we'll send you а 

big, free package of 

information about drilling 

your own well with the 
Hydra-Drill™ We 

carry everything 

you need for 

your home water 

requirements, 

including pumps 

and tanks. 


Call Today for FREE 
'Water Well Drilling 
Information Package 


' 1-800-333-7762 


Operator 7853) 


Opelika, AL 36802 
О YES! Send the FREE INFORMATION PACKAGE and 
fhe itusrated guide HOW TO DRILL YOUR OWN WATER WELL. | 


One of the most 
powerful weapons in the fight 


against crime. 


Parks, community gardens, 
and open spaces not only 
make cities more beautiful, 
they also help reduce crime. 
Call 1 800 714 LAND. 


53 Ways to Help You 
Qualify for the Job You Want 


Free Facts about Career 
Diplomas and Degrees 
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Revolutionary * Easy to Use 


ER/MOWER rolls ‘light 
п two BIG WHEELS! 

* TRIMS better, far more precisely 
than hand-held trimmers. 

* Plus, MOWS everything from whole 
lawns (even wet!) to tough waist-high 
growth with incredible ease! Rocks, 
roots, stumps, etc., do it no harm, 
because the DR* has no steel blade 
to bend, break, or dull! A 


• Perfect for use with ' 
ж 


riding mowers: takes the 
ps of both your 
and-held trimmer 
& small-wheels walk- 
behind mower for 
finish-up trimming 
and mowing. A 
delight for anyone 
to use! 


Please call or 

mail coupon below 
today for FREE 
DETAILS about the 


IR lutionary 
iprices and spec 
1 Starting and Professional Models, and 
1 Savin 
1 


| Name. 
i 


| Address_ 


1 
if ity State ZIP_ = 


H To: COUNTRY HOME PRODUCTS, Dept. 1499 
1 Ferry Road, PO. Box 89, Charlotte, VT 


MOPULAR RCIENCE DIRECT 


| To advertise in Popular Science Direct call Liz Irving or Brian Levine at 1-800-445-2714 today. 


елец 
4HOW TIAE di 


The Best in Cable 3 
CONVERTERS & by T 


Ие : DESCRAMBLERS tJ 


UNIVERSAL CABLE VERTER & 
WE CARRY ALL MAKES AND MODELS Prelude 
SCIENTIFIC ATLANTA” JERROLD” *ZENITH y 
PIONEER? *STARGATE*? *INTELESTAR Just P" nl Blas ай шн, йш 25 
Picture Improving Energizer Cables compare. le guarantee you, na 
Video Stabilizers e Universal Remotes reputable firm can beat our prices! 
Bullet Protectors & Immunizers ard © nex © Discover 


DEALER INQUIRIES WELCOME 5727 F fal Omaha, NE 68117 
FULL WARRANTY GUARANTEED!! Your low Price Leader! 
ш 800-643-4258 
— = = 
ШЗ Order Toll Free: $17 


1-800-835-2330 == 


Per Py с. © E Morem -Via- Phone or — / мо 


Easy Roll-Up Door $ $3999 99 Buy Растову Direct 


et Locke Door in Any Paton, Fis АП Sates Save 50% ! 
:LECTRO S DESCRAMBLERS HEAVY DUTY Galvanized, Steel Fame, Durable Cover with Zipper Door, Many sizes Ф 49 "P 


Leading the way toexcellence from 5° to 60° w, up to 30°һ, Any Length. Assembles & Anchors Easily. No property 

NU-TEK ELECTRONICS tares or permits ese, Cor astar yp 1920 yes SHIPPED ТО YOUR DOOR! 

m offers all major brands of | . 
D oy cable TV equipment 


STARGATE SST 


Features include: 


mel ble car 


Up 
Vol 


Nu-Tek Electronics is now on the Internet! 


Н rj 
Check us out at Lgs J/www ter.com/nutek L&L ELECTRONICS INC. 
E ч 1430 Miner St. Suite 522 Des Р!аїпев, IL 60016 


1-800-542-9425 


Purchaser mus to comply with ahh State and Federal 
jaws regarding ‘ownership of cable TV equipment. 


*Free catalog 


128 ов э 


Converters & Descramblers 


Call 1 -800- 715-6789 


*Panasonic* 
*Jerrold* 
*Pioneer* 


=Zenith® 
*Scientific 
Atlanta* 


NEW I : C als” 
VAVISION & MILLENNUIM* J & TN 

Revolutionary new universal one-piece JERROLD? ГУТ & TNT 

converters and descramblers. Fully EXCEPT BASEBAND 


activates all Jerrold, Scientific Atlanta, 
and Pioneer systems except baseband. 
Options include: 


Scientiric ArLANTA? M80 
‘ACTIVATES ALL SCIENTIFIC ATLANTA 


EXCEPT BASEBAND 
* Picture in Picture * On-screen display 
* Simultaneous * Stereo NEW IMPROVED!!! 
a 
watch/record — * Last channel Pioneer” PIO-IIIO 
Channel ID. а WORKS ALL PIONEER SYSTEMS 


* Volume/Mute — * Favorite channel 
* Parental control * Ch 3/4 switch 


All Other Models Available 
30 Day Free Trial 
1 Year Warranty 

Best Dealer Prices Available Anyw 


MicroCom Inc. 
, 000-665-2002 


MasterCard - VISA - AMX - COD 


Jerrold, Selenite Antanta, are registered trademarks, 


BIG 125 Channel Capacity! 


E EEN 


eae i One-year Warranty, includes: parts, 
$3 » 49. ao labor, and FREE decoder upgi 


“Don't get left behind with inferior 
equipment that can’t grow with you. 


Street • Omaha, NE 68117 


For the amount of money you spend each year on 
cable rental, you could own your equipment. 


Yot 


VE A CHOICE... 

save money by purchasing your cable 
equipment. Access all p m and basic 
channels. We offer thel I s on all 
major brand names including Zenith, 
Jerrold, Scientific Atlanta, Tocom, and 
Pioneer. Ё 


and 1 year warranty. So, if you are tired of the rising cost 
of cable TV... 


a= 


ү 
ШШ With Most Locks | | 


Amaze 


Your (n; 
Yea sone Tessin Keys, Precise пао А More 
aei 


Friends |, 
Noe Yos deve s to be used i ion purposes on 
Satstacbon Guaranteed or Ful Refund 2 weeks sever) 
Send NOW only 685 + S2 SAH to. Sale Marketing Co. 
Monthly 90 W. Montgomery Av No.366R, Rockville Md 20850 
Payments! 


BIGGER 227 
кел, 


Save on 
Select Models 
25x36 30448 
40x62 50x120 


SAVE UP TO 50% 
factory direct!» Build it yourself! 
ym notos hri 


1-800-888-4606 


PO. Box 606, Dept S + Dalevile, VA 24063 - 1-800-817-5257 


convenrens a DESCRAMBLERS 


14937 Industrial Rd. 
Omaha NE 68144 


13 Month Warranty. 
Friendy, Courteous Service. 


Buy 2 save 10% on second unit. 


FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: 


Cable TV. 
Descramblers 


Converters * Filters * Accessories 


1 800- 379- 3976 
Nc Со 


HIT?-]/ORION ELECTRO? 


Prices starting 
as low as $99 


теди Card Orders Only 


fell ED 


— ANY SIZE — 
STEEL + ALUMINUM + WOOD 
вн, JAINLE 


аб 


Free Brochures 
TOLL FREE 
(1-800-231-0793) 


EQUIPMENT 
Direct! 


‘SAVE $1000 — 


Can play as 
as Dy 


Е VER Tape 


Eliminates Copy 
Protection on any tape 
Copy any retail dou tape. 
‘Power Cord and RC Plugs included 


CALL NOW! mE 30 iy iat 


Best Prices 
& Service 


VISA - M/C 
IDISCOVER COD 


30 Day 


DEALERS WANTED Money Back 


EARN EXTRA $$$ 


SHOPS • GARAGES 
STORAGE & MORE 


WE'LL BEAT ANY PRICE!! 


Steel 
Buildings 


[d VARIOUS SIZES AVAILABLE 1 
Э) ДА BUILD IT YOURSELF! TET d 


Call Now 1(800) 585-4058 
American Steel Span 


COPY RENTAL TAPES WITH OUR 


VIDEO STABILIZERS 


FREE Cable TV Catalog. 


Ww mescm- 
SAVE $100'S - EVEN $1000'S 
Í on premium CABLE TV EQUIPMENT. 


STOP JAMMING ME! 


they're. 


When playing back rented movies you will notice 
annoying flashes, streaks, jitters. This is caused by 

| protection jamming embedded in the video. 

The УСІ will spot and completely eliminate 

all current copy 

clear pictu 


forks on all Ty's, VCR's, Beta, cable. 


Digital state of the art. $89.95 


*1 year warranty. Add $10.00 S/H 
У D 


Order toll free 


1-800-215-9412 
512-257-2552 


IMAGE ELECTRONICS INC. 
Cedar Park, TX 78613 


ANY ADVERTISED 
1 R.WHOLESALE PRICE! 
SAVE $$$ - DON'T. RENT 


CALL FOR FREE CATALOG! 
Pioneer 
Céntury 

Panasonic 


Zenit 

Tocom 

Jerrold 

Oak Sigma; Scientific Atlanta 
and more! 


AA Elecivances Today 


800-258-9512 


CREDIT CARDS ACCEPTED 


IN S TA N T L Y !|| 
Add tens of years of AAA credit in your cr 


НТ. 100% Leg 


FBI, DMV (DU) 52905... 
Files too. Beverly 


EASY AS 1-2-3! TONS OF EXTRAS! 


Cable TV Descrambler 
NEW PRODUCT 

No Converter Necessary 
CJ] 1-800-664-6999 
Works With АП Systems 


SAWMILL $3795. 
FREE INFO 


састаў! Inc 
90 Curtwright Dr 
Unit 3 
Amberst, NY 14221 
11-800-661-7746 
Ext. 101 


ALARM SYSTEMS 


WIRELESS DRIVEWAY ALARM 
A bell rings in your 
house anytime some- 
one walks or drives 
into your place. 

- Froe Literature - 
DAKOTA ALERT, INC. 
Box 130, ELK POINT, SD 57025 

605-356-2772 | 


ALL-TERRAIN VEHICLES 


ё? 


max 


7 p 
AMPHIBIOUS 
2and4 


passenger models 


No Money Down. As Low As $120 mo. 


atives Industries, Inc. 
et, Buffalo, New York 14206] | 


ree 1-800-255-2511 


From anywhere in the U.S. or Canada 


ALTERNATE ENERGY 
SAVERS 


DOUBLING THE LIFE OF YOUR HOT WATER 
HEATER IS POSSIBLE! And You Can Do It For 
Less Than $20. Just Send $4.99 For Information 
To: G.B. Enterprises, P.O. Box 447, Warwick, 
NY 10990-0447. 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, MO 
63334-9350. 


INCREDIBLE INFORMATION Electric utilities 
want hushed. U.S. $12.95 money order- ELEC- 
TROTECH, P.O. Box 46897, Kansas City, MO 
64188-6897. 


| INDEPENDENT ELECTRIC SYSTEMS dis- 
| count Catalog $4. KANSAS WINDPOWER, | 
| 13569-PS96 214TH Road, Holton, KS 66436. 


| 71201-4222. 


ALTERNATE ENERGY 
SAVERS 


| NEW! BUILD AMAZING LIQUID PISTON H 


GINE from pipe fittings. Free information. АВС] 
Box 306-56, Seminary, MS 39479 


NEW FREE ENERGY! Fuel-Less 350hp 


| gines. Creative Sciences Box 8001 New Albai 


N 47150 б 
SOLAR PNEUMATIC POWER! Sel'-fueling 
Engine Plans, $15.00. Catalog, $3.00. Vidd 
$30.00. PneumOpt-1, 6333371 Расі 
Stockton, CA 95207. 


ASTRONAUTICS 


30 ANTIGRAVITY METHODS! "FREE E| 
ERGY” GENERATORS! 200 UNCONVE| 
TIONAL TECHNOLOGIES! AMAZING A| 
CHIVES CATALOG! Send $2: Rexco, 8| 
19250, Jean, NV 89019. 


ATHLETIC EQUIPMENT 


"AEROTREK" 


The Heeless Shoe for the 21st Century 
U.S. JACLEAN, INC. 
(800) 241-2221 


-<z, This angle is designed for 
— AW “Human Science 


AUDIO/VIDEO EQUIPMENT 


SPEAKER EDGES 
ROTTED 
BEST WARRANTY + GUARANTEE | 


Suround Kts Save Bo $$ 


+ Fl Service, Factory Authorized 
Ropar. ALL maj brands. 


“ha cog 


CALL TOLL FREE 1-800-767-4041 
SIMPLY SPEAKERS * VISA/MC/DISC/AMEX 


REPAIR FOAM ROT ТТ 
SELF! р 


YOUR: 


= Save $$$ wiorignal kt 


RE Eod / 


| rra 


varm 000-747.9802_S TEPP 


x 1088 « Fat Rock. NC 28731 ҮТ] 


AUTOMOBILES 


| CARS FOR $100! Trucks, boats, 4-wheeler 


motorhomes, furniture, electronics, computed 
etc. by FBI, IRS, DEA. Available your аге 
now.Call 1-800-513-4343 Ext.S-20025 


CORVAIR PARTS- 10,000 parts, 550 pag 
catalog- Rushed $5.00: Clark's CORVAI 
Parts, Box PS, Shelbume, MA 01370 
413-625-9776 


DRUG SEIZED Mercedes, Fords, Porsche: 
Vans, Trucks, houses: Seizures, Box 51488-Y A 
Ontario, CA 9176: 


VAPOR CARBURETOR TRIPLES MPG. Fre} 
information. H&A, R2PS Bowling Green, Mq 
63334-9350. 


AVIATION 


AIRBOATS - Hovercraft -Wind Machines. Pian: 
Propellers, Supplies. Catalog $5.00. Arrowproy 
Meeker, Oklahoma 74855. 


BOOMERANGS! HI -TECH DESIGNS. Атад 
ing Science Project Fun...Retums! FREE Cata 
igg. BoomerangMan, 1806-2 N: 3rd, Monroe, L/ 


AVIATION 


E DISK with book of 30 planned flights for 
;ROSOFT FLIGHT SIMULATOR. Desktop 
gs, Dept. PS-1, 161 N. Main, Dublin, РА 
P17. 800-848-6198, ($19.95 + $4.05 S&H) 


pmplete Pulsojet Plan 
ONLY $20.95 


itus $3 p/h — $6 foreign Ñ 


pie fom Windspire `; 
PO Box 145 = DoptS „tor Че 
ong Green, МО 21092 [S5] (410)8 


'O Box 511-A. 
Fallston, MD. 21 


M | IE 24-hr. Orderline: Ж 


[ruo 
Enay o Bua 


|Сусіе-Ғ1уег, Inc. 
19672 Stevens Crook, 4264 


[argo enclosed cockpit 
P hp Rotox engine. 

- Axis Control 
поте ^ 

18) 475-2786. 


[Complete & Detailed 
Plans $ 16 + $3 post. 
[aameracnow GUARANTEE 


JFC SIRCRAFT, INC. 
3010 Ryan ST, # 194. 
Lk Charles, LÀ 70601 


THERMO -JET 

SHALL ET ENGINES гоя MODEL атса. 
MEE CARS, EXPERIMENTERS 

—Ó sie fot ttn wai as 

[END A STAMPED SELF ADDRES: ae 

POR on P me Ж. Lot 


SUE 
‘SEND TO: THERMO-JET STD, INC. 
P.O. BOX 210, ALVIN, TE 77811 


KPACK BUILD and FLY this 
inexpensive safe, simple, fun 
aircraft in a week. Takes off from 
level ground unassisted in a few 
steps. No licensing required. Fits 
in car trunk or take it on an 
airline. Complete detailed 
informative book with sources 
for aircraft, kits, parts... even 


plans to build your own. Now 


only! $19.95 at 
1089 Medford се 
Medford OR 97504 


EASYUP 


HOVERCRAFT 


FAST, SIMPLE, QUIET HOVERCRAFTS. 18 
Designs. Catalog $2.00. Box 281 Cordova, IL 
61242 


BATTERIES/GENERATORS 


ecuprentic a phone cal avay. Aso 
emus eine td nr te. 
Sonet you cant indt or you 

foam token, sooner and ior s. cal 
j 


#1 Battery Specialists 
ы к. :800-; 275-2879 ext. Ps Ps 
BRL 2 


BEER/WINEMAKING 


BEERMAKERS Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871 E- 
mail homebrew @aa.net 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. 


Homebrewers. FREE CATALOG. Great Begin- 
ner kits. Brewery, 1304 Quincy, Minneapolis, 
MN 55413. 800-234-0685. 


We're the Brewguys, proprietors of The Home- 
brew Experience, on the Net or on your phone, 
our name is our number. 1-888-BREWGUYS 
Web: http:/Www.brewguys.com 

Email: cataglog@ brewguys.com 


BOOKS/PUBLICATIONS 


NEW BUSINESS OPPORTUNITIES! FREE 
ADVERTISING! FOR INFORMATION, SEND 
S.A.S.E. TO: NEWSLETTER, 7181 HWY 64, 
ROBERSONVILLE, N.C. 27871 


BUSINESS OPPORTUNITIES 


SECRET OF MILLIONAIRES OF HOME BUSI- 
NESS. FREE REPORT: KOO, BOX 58, NOR- 
RISTOWN, РА 19404ES. 


BUSINESS OPPORTUNITIES 


GUARANTEED BEST and Most Lucrative In- 
come Opportunity on Earth. $50,000 per 
MONTH is commonplace. Call 24 Hours 
(800)732-2863 Extension 9425, 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


$1,000's WEEKLY MAILING LETTERS. FREE 
STAMPS/ ENVELOPES. RUSH STAMPED AD- 
DRESSED ENVELOPE. COLOSSAL Box 
040215-PS, BROOKLYN, NY 11204. 


JOIN HOME-WORKER'S ASSOCIATION -- 
Get "Guaranteed Legitimate” home-employment 
offers! (Many Choices!) Write: Association- 
S696, Alexandria Bay, New York 13607-0250. 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything: Real Money, 333-PS66 
SW Sth Street, Grants Pass, OR 97526. 


52,000 DAILY From your Telephone Answering 
Machine! Гуе made over $1,000,000 using mine! 
(303) 637-1492. Recorded Details. 


$2000 weekly!... Assemble products at home. 
Free infopak!... Universal-PS, 1454 Rockaway 
Parkway, #249, Brooklyn, NY 11236 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet, MPC, Box 
57, Lenore, ID 83541. 


MAKE $25.00 / POUND From Free Aluminum 
Scrap? YES! Free Report! Ameriscrap- PS696, 
‘Alexandria Bay, New York 13607-0127 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


$2,136,000 IN 6 MONTHS working only 20 
minutes daily! Toll-Free recorded details: 
1-800-657-3378 or (303)654-7115. 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, pleasant, practical! Free informa- 
tion. Planters, Box 681804, Franklin, TN 
37068-1804. 


HY HUNTER INDUSTRIES. 
12001 кәя Roan» Giese ТЦ 


* (808) 360. 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, 
64054. 


Independence, MO 


BETTER HEALTH 


FEEL MORE ENERGETIC! Herbal Tea. 
$19.95, 30 Day Money Back Guarantee: Kevin 
Frias, 187 Highland Ave., М. Dartmouth, MA 
02747, 


SAVE YOUR HORMONES. Simple secret to 
accumulate male hormones. Be incredibly 
young, virile, potent. Be superman. Free in- 
formation. 619-468-0019. 


—À 
Home Appliance 


Purifies Your Tap Water 


Free Catalog 1-800-874-9028 
| Waterwise" Inc. 
PO Box 45984 Center Hill FL 33514-0459 


BOATS & EQUIPMENT 


BOAT KITS — PLANS ~ PATTERNS ~ EPOXY 
— FIBERGLASS — SUPPLIES — 250 DESIGNS 
= 6170' — Powerboats — Sailboats — Hydro- 
planes -- Tunnelhulls — Canoes -- Kayaks — 
Dinghies — CATALOG - $2.00. BOOK "Ama- 
teur Boatbuilding’ — $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, NY 14150. 


BOAT PLANS - PATTERNS - KITS - 176-page 
CATALOG-$5.00 GLEN-L. Box 1804/PS6, 
9152 Rosecrans Ave., Bellflower, CA 
90707-1804. 310/630-6258. 


KITS- PLANS- MATERIALS 
THE WOODEN BOAT SHOP 
FREE CATALOG 1-800-933-3600. 


BOOKS/PUBLICATIONS 


How to BUILD WINDMILLS- pump or electric- 
ity, wood or metal. 163 Page Illustrated in- 
struction manual- everything you need to know! 
PENREN FARM, Box 1677, Peterborough, 
ONT КӨ) 754. Visa ог Mastercard. 
1-800-556-1644. USA, $3495. Canada, 
$44.95, Money-Back Guarantee. 


ANNOUNCING: Powerful New Way To Make 
Money From Home! Free Message. 
800-939-4779, 


BIG PROFITS, LOW INVESTMENT. Life exper- 
ience is your inventory. Send SASE, three 
dollars. PO 5406, N. Muskegon, MI 49445. 


FREE 40 PAGE BOOK REVEALS SIMPLE 
TOP HOME BUSINESSES, 708-585-3930 
DEPT. PS696 


EARN $60,000 YEARLY 


Repairing (not replacing) stone dam- 
aged windshields and plate glass. 
Leam how a 3 minute repair can earn 
you $1200/week! 


сац мом! 1-800-695-6224 
FREE REPORT! 
NVS/OPTIKLEER, LYNN, MASS. 01904 


MAKE HOMEMADE "business opportunity 
booklets. Mine have eared $1,048,715! Free 
report. Don Massey, Box 270910-PSB, Fort 
Collins, CO 80527-0910. 1+970-495-4724. 
HTTP:/www.masseypub.com 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-56. Seminary, MS 39479. 


OWN PROFITABLE MANUFACTURING COM- 
PANY. No money down, credit or prior exper- 
ience. IntraCorp., 6A Grove Street #210, Nor- 
well, MA 02061. 


PERSONAL COMPUTER OWNERS CAN 
EARN $1,000 to $5,000 monthly selling simple 
services part time. Get free list of 100 best 
services. Write: CBBPBK, PO BOX 6095, 
Laramie, WY 82070. 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Rd., North 
Hollywood, CA 91605. 
http;/www.mpowers.com 


PIANO TUNING PAYS: Learn with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


Financial Corporation- Nationwide Branch Op- 
portunity. Experience Unnecessary. Mortgage 
Brokerage. Property Acquisitions. 
1-800-989-0151 


Free 900#'S- We're Giving Them Away! Out- 
standing Income Opportunity! Free Information: 
914-573-2067 


FREE Catalog of 100 best services you can run 
from your PC. CCBCA, P.O. Box 13168, Mill 
Creek, WA 98082-1168. 


FREE NETWORK MARKETING catalog and 
magazine, plus, publishers 41 opportunity 
800-786-5493.PS 


FREE! Turn any Computer into a Money Ma- 
chine. Free Report: 1-800-221-3813 
OperPS101 


GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 3706-PS, 
Idyllwild, СА 92549. 909-659-9757 


GOLD! Recover, Refine Gold From SCRAP 
ELECTRONICS. Learn Process. Detailed Pub- 
lication $35, Strategic Technology, Box 145-P, 
Newville, AL 36353. 


T-SHIRT PRINTING MACHINE 
X We manufacture professional. 
Y single and multi-color screen 


i. printing equipment. 
Inexpensive, Call for 
brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER, 


сатсо MFG. core. miami, FL 800-869-6338) 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pornography. Free De- 
tails. Write: CMS Video Company, 210 Loma 
Square - #163P, Birmingham, AL 35216 


REMARKABLE PROFITS Reconditioning Auto- 
mobile Batteries. What Battery Manufacturers 
Have Kept Secret, FREE BROCHURE. Battery 
Outlet, Box 3300PS, Hickory, N.C. 28603-3300 


RETAILERS/ DISTRIBUTORS needed for In- 
door Air Purification Systems, USA. SALES UP 
400% IN 1995. Reduce dust, animal dander, 
mold, mildew, VOC's, pollen, bacteria, viruses, 
smoke and odors. Low inventory, high profit 
Call or fax Jerry at: 1-(303)469-4537; fax: 
1-4303)469-0421, for info pak. 
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BUSINESS OPPORTUNITIES 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replaéing- 


Large Cracks in Windshields 


CALL 1-800-826-8523 
or write The Glass Mechanix Inc. 
4555 NW 103rd Ave. + Ft. Lauderdale, FL 33351 


BUY IT WHOLESALE 


39,457 Products, Factory Direct... TAIWAN, 
HKONG, MEXICO! Save 500-900%... Echo, 
Box 739-C66, Shalimar, FL 32579-0739. 


Cellular telephones. For GSM. Motorola, 
Nokia, Ericcson, Sony, more. Distributors. 
and lers wanted. AUDIO. AMERICA. 
1-540-745-2223. 


FAMOUS NAME REPLICA WATCHES. Au- 
thentic Re-creations. Excellent Quality. Free 
Wholesale Catalog. 1-800-553-4334. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 


NEW  . MONEYMAKING — PRODUCTS 
SOURCES. High Profits! Free Report. Brum- 
field, Box 420, Brookhaven, MS 39601. 


SECRET REPORT New Cars at Wholesale 
Prices!! $7.00. ORDER NOW Supply Limited 
Autovalu, Р.О. Box 8287, Essex, VT 05451 


CABLE EQUIPMENT 


ACTIVATORS FOR. TESTING CABLE 
BOXES. RFT-1'S, FTG'S $140. PIO $150. 
DEALERS. 212-946-4626. 


CABLE BOXES, INC. BEST: PRICES IN THE 
NATION!!! GUARANTEED. 30 DAY TRIAL, 1 
YEAR WARRANTY. 125 PM CST. 
(314)569-4027. 


CABLE BULLET TERMINATOR and 1.0. 
BLOCKER. Electronically shields yourself and 
your box. LIFETIME GUARANTEE. $14.95. 
1-800-820-9024. 


CABLE DESCRAMBLER!! ANYONE CAN 
BUILD in SEVEN STEPS with RADIO SHACK 
parts. Plans $5.00 1-800-818-9103. 


JERROLD [Serine || HAMLINE 
ZENITH | ci PIONEER. 
T| тосом |\Picture_|scientiFic ka 
"ОАК SIGMA ATLANTA | 


| VISA - 


CABLE DESCRAMBLERS. BUY DIRECT- 
ROCK BOTTOM PRICES! NO CATALOGS, 
JUST LOW PRICES. CABLE OUTLET 
1-800-203-7077. 


CABLE DESCRAMBLERS. BELOW 
WHOLESALE PRICES. ABSOLUTELY THE 
LOWEST PRICES GUARANTEE! NOBODY 
BEATS US! THE CABLE CONNECTION 
1-800-411-2662. 


Cable Descramblers, Cubes & Test Chips- All 
Makes. No FL Sales. 1-800-889-5682. 


CABLE EQUIPMENT. TEST MODULES. 
REMOTES. ALL BRANDS. QUANTITY DIS- 


COUNT. 713-444-2477. CREDIT CARDS AC- 
CEPTED. 


Cable TV Descrambler 
NEW Product 


Мо Converter Necessary 
Works With All Systems 
БЕ 1-800-886-8699 
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CABLE EQUIPMENT 


CABLE/ SATELLITE DESCRAMBLING. New 
digital satellite fix. Voice/ FAX 716-283-6910. 
http://www.scramblingnews.com 


CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


CABLE TV DESCRAMBLERS 


АП major brands * Money-back guarantee 
BELOW WHOLESALE PRICES * 2 YR. WARRANTY 


ABSOLUTELY THE LOWEST PRICES! 
WE BEAT ANY PRICE... NOBODY BEATS US! 


RP ELECTRONICS 
1-800-304-3604 


FT.G’S; CUBES; JERROLD; “PIONEER; 
TOCOM; SCIENTIFIC ATLANTA; ZENITH; 
REMOTES $10; Lifetime Warranty. Full Tech- 
nical Support. MC/VISA/COD. NE ENGINEER- 
ING 800-926-4030 


CABLE T.V. CONVERTERS AND ACCES- 
SORIES. Fair Prices, Quality Service, and 14 
years Experience Gives Us The ADVANTAGE. 
CALL 1-800-952-3916 — V/MC/AMEX/DISC/ 
COD. Advantage Electronics, Inc. 1125 River- 
wood Dr., Bumsville, MN 55337. MEMBER OF 
NCCA 


Chieti 
(EANVERTEBRS 
DESERAMELERS 


FREE INFORMATION 
AND PRICE QUOTES! 


CALL NOW: 
1-800-OK-HI-WAY 


HI-WAY ELECTRONICS, INC. 


(1-800-654-4929) 
CREDIT CARDS/C.O.D. 


CABLE TV CONVERTERS/ DESCRAMBLERS. 
All Major Brands. Wholesale and Retail Pricing. 
BEST PRICES. 30 Day Trial. 1-800-406-0071. 


CABLE TV DESCRAMBLERS. ALL MAKES. 
IMMEDIATE SHIPPING. VISA/ MC/ COD. 
WING WHOLESALE 800-304-4408. 


TURN ON CHIPS 
LOWEST PRICES 
1-800-615-9221 
NO FL. SALES 


CABLE TV DESCRAMBLERS/ CONVERT- 
ERS. Jerrolds, Scientific Atlantas, Pioneers, 
Tocoms, Zeniths. BEST PRICES! Free Catalog! 
ALLSTAR, 1-800-782-7214 


HANNEL SURFER: a 


1-800-447-7634 ЩН 


CABLE EQUIPMENT 


CABLE CONVERTER DIAGNOSTIC TEST CHI 


CABLE EQUIPMENT 


WE STOCK A COMPLETE LINE OF CHIPS,TOOLS, WIRELESS QUICK INSTALL TES! 
BOARDS AND DIAGNOSTIC CUBES. WHOLESALE PRICING-DEALERS WANTED. 
#1 IN CUSTOMER SERVICE & TECH. SUPPORT, ALL ORDERS SHIP WITHIN 24HRS. 
“PRIORITY NEXT DAY SHIPPING AVAILABLE VIA FEDERAL EXPRESS & UPS. 
*LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 GET 1 FREE TILL JAN 96. 
“FRIENDLY COURTEOUS SERVICE. WE'RE PROFESSIONALS, ESTABLISHED 1977 


CABLE DESCRAMBLERS & TEST CHIPS. All 
models... lowest prices. Available overnight. 
Chipsmart, 1-800-208-2638/ 954-236-0677. 


CABLE T.V. CONVERTERS, ‘DESCRAM- 
BLERS. Scientific Atlanta, Zenith, Jerrold, Pio- 
neer, Oak. Replacements for most models. 
Quality, Price and Service. Visa M/C. Dealer 
inquiries invited. EAGLE Electronics Inc., 
1-800-250-1187, Number One, 1301 Raihead 
ples, FL 33963. 


CLEAR IMAGE VIDEO STABILIZER. State О! 
The Art Digital Filter Removes Video Tape Copy 
Protection. 1-800-495-6888 


-800-540-3868 ext.71 


DESCRAMBLERS! BUILD YOUR OWN With 
Seven Radio Shack Parts! SEVEN EASY 
STEPS!!! Plans, Send $7.00. PAUL & CO.,8814 
Briar Ct., Des Plaines, IL 60016. 


ERS е BEST PACES, TAENDUEST 
QUANTITY 
RM нек TAN REN 


DESCRAMBLERS.. CONFUSED? We'll Ex- 
plain All Your Options. All Models Available. 
Quality Service. Open 6 days, Mon-Sat 
9:00a.m.-8:00p.m. SUNSTATE ENGINEERING 
1-800-717-1575 


DESCRAMBLE CABLE USING SIMPLE C| 


$10.00. COMPLETE KIT WITH FREE BULI 
BUSTER $20.00. 1-800-522-8053. 


HAVE A BEEPING OR CHIRPING SOUl 
WITH SCRAMBLED VIDEO ON CHANNE 
WE CAN HELP. PROFESSIONAL QUALI 
POSITIVE NOTCH FILTERS. DISCOUNTS 
5 ог MORE. FAST COURTEOUS SERVI 
ALL CREDIT CARDS. WE NOW CARRY 
PIECE CABLE UNITS w/ volume control а 
parental lockout FOR ALL SYSTEMS. 
(800) 820 - 8884. 


We have the bes 
in converters & 
descramblers. 

Call: 


FOX 
ELECTRONICS 
0 1-800-988-558 


REVOLUTIONARY NEW TECHNOLOG 
Does all Cable Boxes -For Free Catalog C| 
MEGA: 1-800-676-6342. 


SECRET CABLE DESCRAMBLERS! BU 


your own Descrambler for LESS than $124 
in SEVEN EASY STEPS! RADIO SHAG 
Parts List and FREE Descrambling Metho| 
that COST NOTHING To Try, Included. Sel 


$10.00 to: INFORMATION FACTORY, Р, 
Box 669, Seabrook, Texas 77586. For VIS 
MC, C.O.D's, 1-713-922-3512 Any Timel 


TEST AIDS. RFT-1'S, FTG'S, Plosure 
External Only. DEALERS. 'hor 
800-716-3561. Educational Only. | 


Universal Descrambler. $129.95 + $5 S/ 
VISA/ MC/ AMEX. Free Catalog. Electromé 
Box 24474, New Orleans, LA 7018 
(504)482-3017. 


CABLE 
EQUIPMENT 


Most makes 
and models 


941 -261 -2125 


NO FLORIDA SALES 


CATALOGS 


DVANCED ГОЕМСЕ ЛЕ K 


25th Century Technology Today 


nology - Courses - Hundreds of Products I! 
* Catalogue $4.00 œ 


255 М.Е! Cielo Rd., Suite Р565Р, Palm 
Springs, СА. 92262, Ж (619) 327-7355 


CB RADIO/ 
SCANNERS/RADARS 
LICE - FIRE SCANNERS, CB'S MARINE 


WAY, ANTENNAS, HPR, BOX 6211365 
[TLETON, CO 80162. 


CLASSIC CARS 


BATTERY 
ASTER SWITCH 


atent Pending 


ап fit post, 
lug or side 
Jerminal batteries 


lisconnects ай electrical circuits with a simple turn 


| the knob. Attaches to battery in minutes. Heavy 
му Suitable for 12 or 24 уой batteries. 


ater dran paves lectica tres 
spice 

kb to stop et and 

99219. $14.95 each postpaid 

Айз for side posl adapter 

BATHURST, INC. 

Box 27-PS, Tyrone, PA 16686 

814-684-2603 


Quantity discounts-12 units or more. 


COMPUTERS/SOFTWARE 


UY WHOLESALE. SAVE $. Free catalog on 
зк. Over 40,000 name brand computer hard- 
re а software products: 1-800-635-1545 
REE CATALOG. IBM Compatible Shareware. 
ALOKE INDUSTRIES, Box 18477, Raytown, 
(0.64133, 816-478-6185 


werfu! as C, easy as BASIC. Control your 


OFTWARE. All Kinds, Home/ / Office. Competi 


je Prices, No Handling Charge. Pilgrim's Prog- 
/55:1-800-276-8676 - Add 


CONTACT LENSES 


ONTACT LENSES. Absolute lowest prices on 
dur contact lenses. Guaranteed. Call 1-800- 
ONTACTS. 


DO-IT-YOURSELF 


UGGED? PHONE TAPPED? FREE Catalog 
Counter-Surveillance Equipment tells you 
ast! (800) 732-5000 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT | CANON" COPIERS, 
it's easy SAVE OVER 75% 


INCORPORATED order or information 
LN CET] 


ASER RANGEFINDER measures 15-1,000 
\eters, +/-1 meter, built into binoculars: $300. 
'70)928-2867. 


ISTEN TO your CORDLESS TELEPHONE 
ONVERSATIONS. One out of every three 
omes has this transmitting capability. Cordless 
jones can transmit up to a 1/4-mile away. 
sten to these conversations clearly & privately: 
"е have telephone frequencies, as well as other 
‘ivate frequencies. For list, Send $10.00 To: 
B.I., 9648 Olive, Suite 422, St. Louis, MO 


DO-IT-YOURSELF 


Miniature FM transmitters. SASE for catalog. 
1764 М. Sycamore #215, LA, СА 90028 


Surveillance Devices ! 


MS-25 Telephone Transmitter Kit 
Micro Speck Tiny - 1/3 the size of a dime! 

Quality- Crystal clear reception 

any PM rao up to 1/4 mile. "Snap" 
technology for easy assembly! 


Also avallable: Tiny room transmitter 

$29.95, heres poner evade. тте most 

any offered - М0250 $44.95 

Guaranteed jo be smaller than any 
ofher transmitters offered an; 


MIRROR RESILVERING- Trade secrets re- 
vealed, free details, Telos, 136 Stolp, Syracuse, 
NY 13207. 


BUILD YOUR OWN ESP. 
POWER TRAINER 


pone Mods a certain eve of ESP power. $ 


SURVEILLANCE-COUNTERSURVEILLANCE 
WE HAVE EVERYTHING! Catalog $5.00 
РЕР. Box 930024-5, Norcross, GA 30093 


DO-IT-YOURSELF 


UNUSUAL’ PUBLICATIONS! Strange stuff! 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 
75633-0004. 


AMAZING 


M 
Ke 


Infinity Xmtr - 0; 
ne s 


TE ans $10.00 
TELCONI0 - Ready to Use $149.50 
Е 2< tended Play a 
Telephone Taping System 
е TAPSOX - Ready to Use ....... $84.50 


Ready 


к=—т 1o Use! 
[I New Laser Pens 


о LAPN67 - 5 mw, 670nm, 600 ft..$39.50 
- LAPN6S - 15 mw equiv, 1,500 ft... $79.50 
LAPN63 - 30 mw equiv, 2,000 ft. $149.50 


MIND 
oo 


CONTROL 
ainwave Synchronization! 


Using All New Alpha ШӘ 


ЅҮМСАТО (minor assy req... $4950 
МС Visa, Check Cash, COD 
‘Send or Fi Orders To: Dept PST. 
UNLIMITED болтів Amherst iq 
Orders 800-221-1705 _ Fax S9751 МЫНЫ 


Visit Us on the Web! hitp/www.amatingLtom 


EDUCATION & INSTRUCTION 


BIG ARMS. From items around the house. 
Beginner exercises. $3.00. P.O. Box 5158. 
Kona, HI 96745. 


Pinhole Lens Cameras * Hidden Video 
* Electronic Kits * Shotgun Mics 
* Vehicle Tracking * Voice Changers 
* Bug / Phone Tap Detectors 
*7-12- 16 Hour Telephone Recording 
Systems * Locksmithing • And More 


FOR CATALOG SEND $ 5.00 TO: 


SPY OUTLET 


РО. Box 337, Buffalo. NY 14226 (716) 691-2476 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 
$5.00 PROTECTOR, Box 520294-A, Salt Lake 


Super Powerful FM TRANSMITTER 
Many teres mor poeti aeter 
‘Transmis ою У тет эү! 


nce One 


ime soecaty ters ecc $200 
Cain 407-725-1000 or send $19.95 + $1.00 
doping per stem to. USI Corp.. PO Box 
15-1052. Melbourne, FL 12902 COD's OK. 


€. 


Luckily, you have an 

1 opportunity that 
Einstein never did. You 
can get your High School Diploma а 

V nome in your spare time from ICS. 

1 Graduate in as little as six months for 
each year of high school you need! 


jDONT BE DENIED! 
сш 1-800-595-5505 77, 


Soon o Moe ade Tea d) 
V сы! now, or send this ad, along with your name and 
today for FREE information 

Менес High 


& 
Ё 


EARN YOUR UNIVERSITY DEGREE through 
Convenient independent study. Accredited 
Bachelors, Masters, Doctorates. Free bro- 
chure. BEARS’ GUIDE, 6923 Stockton Ave., El 
Cerrito, CA 94530. 800-835-8535. 


FREE VIDEO External BA/BS, MS/MBA, PHD/ 
LAW. Accredited, financial aid, (800)471-3776, 
LA SALLE UNIVERSITY, Dept. 4776, Man- 
deville, LA 70470-4000. 


SYSTEMS AND 
COMPONENT PARTS 


httputwww.miiesers.com 


FREE CATALOG 
MEREDICH—# P. О. Box 1724 
INSTRUMENTS Glendale, AZ 85301 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Accredited. Phone 1-800-228-5600, or write 
American School, Dept. #347, 850 E. 58th 
Street., Chicago, IL 60637 


LEARN PC REPAIR- TROUBLESHOOTING, 
SERVICING. HOME STUDY. FREE LITERA- 
TURE. P.CDi, ATLANTA, GEORGIA 
800-362-7070 DEPT. JJG109. 


EDUCATION & INSTRUCTION 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, Р.О. 
Box 701449, Department PS, Dallas, TX 75370. 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
Р.О. Box(PS) 2133, Beverly Hills, CA 
90213-2133 


BEA LOCKSMITH! 


Professional-level home study. 
Learn locksmithing for a great career, Н 
orto start your own at-home business. 


Tbe School of Looksmithing Си 
Dept. LKG109, 6065 Roswell y 

PCDI, Atlanta, Georgia 30328 
-— —— — 


EMBLEMS/ 
PATCHES/DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT 
INFORMATION 


$329.84 Weekly Assembling Our Products А! 
Home. Toll Free 1-800-460-WABC, Ext.1292 
(Message). 


STOP! NEED A JOB? ASSEMBLE EASY 
CRAFT PRODUCTS FROM НОМЕ! 
1-800-377-6000 ex6055. 


HELP WANTED 


EARN MONEY Reading books! $30,000/ yr 
Income potential. Details. 1-800-513-4343 Ext 
Y-20025 


EXCELLENT INCOME! ASSEMBLING EASY 
CRAFT PRODUCTS AT HOME. PROGRAM 
GUARANTEED! 1-800-377-6000 ext.6050. 


HOME TYPISTS, PC users needed. $45,000 
income potential, Call 1-800-513-4343 


Ext.B-20025. 


FINANCIAL 


BECOME A MILLIONAIRE. ANYONE CAN DO 
IT. Send $9 today for a SIMPLE 7 STEP PLAN 
to: B.C., 5350 N. Lincoln Ave., Box 124-PS6, 
Chicago, IL 60625. 


$$$ DEBT CONSOLIDATION FREE! $$$ Cul’ 


Monthly Payments 30%- 50%, Eliminate inter- 
est, Stop collection calls. Credit restored. NCCS, 
Inc. (Non-Profit). Lic./ Bonded, (800)955-0412. 


FEDERAL LOANS for small business now 
available. Call 1-800-777-6342 for free details. 


FREE CASH GRANTS. Never Pay Back! Busi- 
ness, Medical Debts, Others. Information SASE: 
CompuGrant, 5473 М. University Drive, 4303, 
Lauderhill, FL 33351. 


MONEY TO LOAN 
ANY PURPOSE 
and debt consolidation service 


results in 30 minutes 


1-800-369-2590 


FREE GOVERNMENT GRANTS! 
AVAILABLE! NEVER REPAY! 
HOURS): 1(619)599-3502 


BILLIONS 
CALL (24 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST CUT CREDIT CARD PAY- 
MENTS. CALL 1-800-SAVE-ME-2. 
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FINANCIA 


OVERDUE BILLS? 1-800-869-0607. Bad cred- 
its no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not loan company. 
Town & Country Acceptance. 


FOR INVENTORS 


Р WORK DIRECTLY WITH t 
REGISTERED PATENT ATTORNEY 
& DEGREED ENGINEER 
36 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE. 

U.S. & FOREIGN PATENTS 


PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 


MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 


‘Also Specializing in Copyrights & Trademarks) 
i k near Patent Office} 
CREDIT CARDS ACCEPTED • SAT/SUN HOURS 
MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION #26,755| 
171 STILLWELL LA., SYOSSET, NY 11791 


TOLL FREE US/CANADA 800-367-7774 
Toll Free FAX - US & Canada 800-367-7773 
International Phone/Fax 516-692-2795 
Internet-http:// invention.com 


№ E-Mail: patent @ genie.com d 


ATTENTION INVENTORS! Need help and de- 
sign, simplification, prototype? Deal with Pro- 
fessional Consulting Engineers. No come-ons. 
Reasonable rales. Call 1-800-797-7671, 24 
hours. 


FOR INVENTORS | 


INVENTORS — NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION/ 
MARKETING METHOD! NONPROFIT OR- 
GANIZATION. FREE INFORMATION: 
1 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


Leam how to offer your invention for sale or 
license. Free booklet outlines гез, roy- 
alty rates, requirements. 1-800-537-1133. Kes- 
sler Sales Corporation, C-7-FI-6, Fremont, Ohio 
43420. 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Near Washington, D.C., 
Ph.D. Associates. 1-800-546-2649 


PATENT IT YOURSELF. Kit includes Publica- 
tions, Forms, A-Z Instructions, $34.95. WORLD 
AIR DATA/PS, Box 70127, Washington D.C. | 
20088. 1-800-753-4445: 


"PAY ON SALES MADE" We'll Launch Your 
National T.V. & Print Campaign Free. Applica- 
tion & Eligibility Study Required. Restrictions 
Apply. AS SEEN ON T.V. INC. 407-626-0688. 


PRE-RECORDED MESSAGE. FREE INFOR- 
MATIVE BROCHURE, JOSEPH BREAUX, 
REGISTERED PATENT ATTORNEY. CALL 
(800)357-4332. 


REGISTERED PATENT ATTORNEY. Former 
patent examiner. 31 years experience. Donald 
Kettlestrings. 1-800-966-7577. 


BORSARI & Associates, provides professional 
patent and trademark services. For our in- 
ventor's package, call 800-225-2462. 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DONT BE FOOLED BY PHONIES. 
Free patent information- "Patent, Develop, Mar- 
ket Your Invention." Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(516)499-4343, 1-800-242-9853, 
HTTP:/WWW.PTO-AG.COM 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation, 1-800-525-5885 


FREE INVENTION PACKAGE: Davison & As 
sociates offers customized Development, Pat- 
enting, and Licensing. Proven Results: 
1-800-677-6382. 


GRAVITY REVERSAL THEORY. Send $19.95 
To: Schwab Inc., 11221 Manchester Rd., Suite 
306, St. Louis, MO 63122. 


Inventors.. Release 
the 


Introdu hng o exciting new 
product thot teaches you EVERYTHING Ё 


veu eed к know ю about taking 
YOUR dees 1o market сес 


For Free Information. of your 


Coll из [BIER ora 


HOW TO PROTECT, PATENT, SELL your own 
invention. $9.95 + $2.00 S/H: Inventor, 4587 
Morse Center Road, SPS318, Columbus, Ohio 
43229-6692. 


INVENTIONS, new products. We submit to 
industry. Patent services. 1-800-288-IDEA. 


INVENTORS! DIGEST. America's #1 Inventors’ 
Magazine since 1985.  $22/ year. 
1 8808 


INVENTORS. “URGENT MESSAGE* FROM 
WASHINGTON D.C. 24hr recording. Toll Free 
800-211-0893. Request packet 12. 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Research 800-451-1326 


TRADEMARK, PATENT- IT- YOURSELF, 
Send $19.99: Triad, Box 55027, Sherman Oaks, 
CA91413. 


GAMES/TOYS/PUZZLES 


PUZZLES, METAL WOOD, FREE BROCHURE, 
524 EAST 2950 NORTH, PROVO, UT 84604. 
SASE. 


HEARING AIDS 


Hearing Aids Deal Direct. Guaranteed Low- 
est Discount Prices. Top Quality Made in the 
USA. Home Trial Free Information, 
1-800-641-4327. True Sound 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free in- 
formation (800) 323-1212. Lloyds - PSC. 


HEARING AIDS- New FREE Catalog. All styles. 
available, including POWERFUL CUSTOM 
AIDS, at savings of 1/2 or more. Power Hearing, 
Вох 31. Alpine NY 14805 1-800-260-4135 


FREE CATALOG! 
New Hearing Aids 


MINI CANAL 


ө 45 Day Trial eHuge Savings 


Write: RHODES HEARIN 
20112 Ohio St., 
Brookport, IL 62910 


HOBBIES/ 
CRAFTS/COLLECTIONS 


Blast Furnace From Things Around Home. 
instructions: $31.50. THINK BARN, PO Box 689, 
Saline, MI 48176. 


"GETTING Started in Stained Glass" $1.00. 
Whittemore, Box 2065X, Hanover, MA 02339 


INVENTIONS WANTED 


FREE PROTECTION FORMS. ITco markets 
Inventions at their expense for profit shares. 
1-800-841-1708. 


GARDEN/LAWN CARE | 


AMAZING SELF WATERER! Plants Never 
Thirsty. Carefree Vacations. Reuseable. 3/ 
$10.00. ALYSSA, 97 LOUGHLIN, COS COB, 
CT 06807. 


ELIMINATE MOLES & GOPHERS quickly, 
easily, permanently. Guaranteed method. $3.95. 
ARBEE, Danhaven Farms, Р.О. Box 34735, 
Norfolk, VA 23514. 


solar glazing. Call for catalog and sample. 
(603)668-8186. н 
http-//Www.solar-components.com. 


WORLD'S BEST BEE & FLYING INSECT 
TRAP. 60 Day Money Back Guarantee. 

yradable- Child & Pet Safe. $19.95/ Trap. 
1-800-635-1545. 


GOVERNMENT SURPLUS 


MAKE MONEY ON GOVERNMENT SURPLUS! 
For details, $4.00, Goggin Assoc., 12 Harvard 
Street, Riverside, R.I. 02915. 


HAIR CARE | 


LEARN HAIRCUTTING/ CLIPPERCUTTING. | 
YOUR COMPLETE GUIDE. NO SCHOOLING | 
NECESSARY. SEND SASE WITH $15.95: 129 
LAHAINALUNA ROAD, SUITE# 102, LAHAINA, 
Hi96761 a 


MEN'S 24 PAGE HAIRPIECE CATALOG! For 
$20.00 Discount Mention This Ad. Call: 
1-800-448-0133. Fax: 1-919-571-7350 


HONG KONG factory need several new pro- 
ducts for their oversea buyers, Send product 
ideas for royalty evaluation. Can produce exclu- 
sively. Hong Kong Plastic Metal Products Com- 
pany, Box 69627, Kwuntong, Hong Kong. 


INVENTORS: Free information package, exper- 
lenced patent attorney in Washington, DC area. 
800-876-6670, J.P. Halvonik 


INVENTORS: The Concept Network represents 
inventors whe want to PATENT and MARKET 
their new product ideas. Call 1-800-835-2246 
Ext 144 for information kit. 


INVENTORS: Utilize The Logical Process to 
Protection and Potential Profits. Free Advice. 
APSI Washington DC 800-458-0352 


rKITES Sax 


FREE COLOR CATALOG N 
Choose from over 200 kites. 
Many unusual & innovative designs. 
[| сә! or write tor your catalog today! Wa 
[| Into The Wind e (800) 541-0314 [| 
M08-P Pear! St., Boulder, CO 80302 
[m -— — — — | 


LOANS BY MAIL 


BORROW: $100-$100,000! FAST! NO 
COLLATERAL. PERSONAL, DEBT CONSOLI- 
DATION, BUSINESS, AUTO. RESIDENTIAL- 
1-800-444-6599 - 24 HOURS. 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


LOCKSMITHING 


LEARN LOCKSMITHING 
FOR HOME & AUTOMOBILE; 
TRA INCOM 


E 


EARNE 


N-M-E Marketing, 100 Walnut St. 
Champlain, NY 12919 


MODELS 


STIRLING ENGINE Videos. Plans, Books, K| 
C 00 (Refundable). BCS, Box 276-H 


1/64 S SCALE 
TRAINS 


LARGEST MANUFACTURER 


LÀ À 9 Now зарри 
| Amtrak Superliner train set: 
= Send $1 00 to, 


SOUTH LYON, м! 48178 


“Fascinating Working Steam Models!" 
4а Chod 


SALES * PARTS © SERVICE 


steryear Toys & Books, Inc. 
Р 


S Box537, Alexandria Bay, NY 12607 


MONEYMAKING 


OPPORTUNITIES 


CRAPS! Amazing, revolutionary system. The 
sands of satisfied cu: Free record 


information, 1-800-21 


7M 


FABULOUS PROFITS BUILDING BIRI 
HOUSES! INFORMATION $1. DORET MAI 
KETING, R1, BOX 223-P, BROWEAVILLE 


38 
MOTORCYCLES/BICYCLES 
Be 


Own PEDDLE PADDLE- a 
Demonstrati 
9404, Rt 


llo, TX 79124 


NEW PRODUCTS 


E L TRADEMARKS BEFOR 
PRODUCTS. FREE КІ 
JEMARK REGISTEI 


Popular Science reserves the right to refuse ап) 
advertising order. Only publication of an adver 
tisement shall constitute final acceptance of ai 
order. Publication does not constitute an agree 
ment for continued publication. All orders an 
subject to the applicable rate card, copies of whicl 
are available upon written request sent to thi 
address provided. 
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OF INTEREST TO ALL 


LD FAMILY SHELTERS/ BEAUTIFUL 
MES CHEAP. “THE $50.00 & UP UNDER- 
|OUND HOUSE BOOK" TELLS HOW! 65,000 

HOMESTEAD VIDEO, BOX 270X2, 


е Homes - Pre-cut kits - Superinsulated - 
Natural Spaces 


f your own strong concrete 

ойе Dome"! Office, 

hes sheds, cabins, 

el unit, and тот. 
Builders 


fe Brochure or 51995 ве 
lonolithic Dome" 


liti Con 


(800)608-0001 


aly, TA 76651-0479 


CTRONIC HOBBYISTS- Versatile power 
ply plans. $7.95. RS Distributors, 1239 
ak Cove, Lutz, FL 33549. 


ЕН OPTIC EDUCATIONAL EXPERI- 
NTS KIT, INCLUDES: TUTORIAL, W/ 
PERIMENTS, 40ft. FIBER ASSORTMENT, 
TTING TQOL. $19.95+S/H 800-373-7078. 


OUCH! Don't get scalded in the shower 
іп. Complete plans. $12.95. OOOUCH!, PO 
1x 97026, Pittsburgh, PA 15229-0026, 


DAL CARS. KIDS 6-16. Built From Plastic 
ims. Plans $15.00. American Speedster, 209 
ynsworth, Waterville, OH 43568. 


STOLITE Liquid Plastics. Crystal clear, col- 

For casting, embedding, coating, fiberglas- 
o. repairing and reproducing with our Mold 
king Supplies, Catalog $3,00 refundable, 
STOLITE, Dept. 96G/PS, 4915 Dean, Wood- 
ск, IL 60098. 


bber, plastic compounds, techniques, 


Castcraft, Box 


Free information: 


REAL ESTATE 


ARGAIN HOMES - Foreclosed, HUD, VA, S&L 
йош! properties. Low Down. Fantastic sav- 
в 00: 


ONTANA & WYOMING 
Trees, Creeks and Wildlife. 35 acres starting at 
эму $14,900. Many other properties and sizes 
allable. Easy Owner Financing. No Time Limit 
3uarantee. Warranty Deed. Guaranteed Access. 
all today for free information & photos. 

Rocky Mountain Timberlands 
1315 East Main « Dept. PS, Р © Box 1153 
Bozeman, MT 59771-1153 » (406) 586-8088. 


all Toll Free: 1-800-682-8088 


ALIFORNIA. Acreage. Lots $50 down. $50 
inthly. 4602 Ethel Ave., Sherman Oaks, CA 


OVERNMENT LAND 


US CITIZENS ONLY 


1-160 acre claim program still available, get yours for 
20 govemment fee, in AK, AZ, AR, CA, СО, ID, МТ, 

, NM, OR, UT, WA, WY. For complete, step-by-step 
including maps, telephone helpline, filing 
rms, etc. send $20; og for more information send $3. 
UBLIC LANDS TITHE, PO Box 2945-PS Port 
ageles, WA 98362-0336 (this is not Homesteading, 
3 much easier and only costs $1. per acre). 


REAL ESTATE 


$, GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887. (4JG6) 


ROCKY MOUNTAIN RANCHES, Idaho, Mon- 
tana, Washington. Affordable acreages. Free 
information. Call today. 1-800-942-5363. 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS. FORWARDING 
WORLDWIDE. VOICEMAIL. MAILPOST, 
2421PS Pratt, Chicago, Illinois 60645, 
312-764-0100, 800-890-3199 


RUBBER STAMPS 


Order "CUSTOM MADE" 


RUBBER STAMPS 


ES со 
ups. MM ст UP TO 4 LINES only 
5295, 


Ман 30 ienes ре ме, 


= 


SCIENCE & CHEMISTRY 


Laboratory Supplies, Microscopes, Scales, 
Glassware, Chemicals Small Quantities. 
Catalog $5.00 Chem Lab Supplies, Dept PS 
1060-С Ortega Way, Placentia СА 92670. 
714-630-7902 


MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE FUELS, CHEMICALS . SUP- 
PLIES "GLASSWARE" INSTRUCTIONAL 
BOOKS, MANUALS, VIDEOS. "HUGE CATA- 
LOG" $2.00. PYROTEK, РО. BOX 1, 
CATASAUQUA, PA 18032. (717)256-3087. 


NEW! THERMOELECTRICITY! GENERATE 
ELECTRICITY FROM HEAT! EASY TO BUILD 
THERMOELECTRIC GENERATOR. PERFECT 
SCIENCE PROJECT. PLANS $8.00. DANIEL, 
3000 WOODLAND PARK DR., #1812, HOUS- 
TON, TX 77082. 


Space Compass. Two experimental instruments 
‘on motion in space. $9.95: Salvo Distribution, 
P.O. Box 1733, Summerville, SC 29483 


‘Se пе 00е чу postage b ranae 
SANDS OF SATISFIED CUSTOMERS! 
FAST SERVICE - Your Order Shipped in 5 Days! 


DOWNLOAD SOFTWARE FROM SATELLITE. 
SEND $8.00 TO: 1203 E. CLARK, WICHITA, KS 
67211. 


улеа IS the Future 
FAMAM D 
The NEW DISH™ Network!) 
* MORE Programming Choices. 
for YOUR Family. 


DSS CARD FIX ONLY $249. All makes and 
models. Turns on all channels. Send $249.00 to 
REQUEST, 5201 Kingston Pike, Suite 6-106, 
Knoxville, TN 37919. 


OBTAINING SOUND for your УСІ! and VCII 
plus is easy. No codes Needed. Details 
1-800-211-5635. 


RCA 18" DSS Dish 


Мом Descrambled] 

FiliiChonnels, Movie, Local Blackout 
Sports, Special Events, ро " 
Buy New Access Card Today 
Where To Get One & How Much 
Se EB: DSS 


 DESCRAMBLERS. 
A 134,622 Tol jv e St err R 39710 


SOUND for VIDEOCYPHER-II and plus. Free 
details. SASE: NASSIRIAN, Box 382-S, Rio 
Linda, CA 956; 


SCIENCE & CHEMISTRY 


ELECTRO- MAGNETIC DETECTORS: DC, 
AC, RADIO/ MICROWAVE. FREE CATALOG, 
INFO. 800-769-3754, 801-487-9492. 


"EXPERIMENTERS" LABORATORY 
CHEMICALS GLASSWARE, Catalogue $2.00, 
Established 1953. Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


GLASSWARE- CHEMICALS. You want it, we 
have it!We'll ship upon receipt of order. 11722 
Charles Street, Houston, TX 77041. (713) 
466-8776. 


"Laboratory" Glassware, Chemicals Catalog 
$2.00. Southem Oregon Scientific, 1000 SE M 
Street. Unit A, Grants Pass, OR 97526 
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SPORTING GOODS 


MOTORIZED SKATEBOARD 
21cc Ihp ENGINE GOES 15 mph 


INO LICENSE OR AGE REQUIRED IN MOST STATES 
HAS KNOBBY WHEELS FOR OFF- э, 


FIVE FLAGS DISTRIBUTING 


STAMP COLLECTING 


300 Breathtaking Stamps. $1.00. Plus fantastic 
approvals!! NeoTrends. SF96, Box 982F, To- 
ronto, Canada MAY2NO. 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


FREE Gold, Silver, Beautiful Stamps, With 
Approvals. Delor 21127 Fleetwood, Harper 
Woods, MI 48225 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


SWIMMING POOLS 


SWIMMING POOL KITS. IN-GROUND, ON- 
GROUND. FACTORY DIRECT. ALSO, DIS- 
COUNT PRICES ON POOL EQUIPMENT. 
(501)239-8295. 


TOOLS & MACHINERY 


47 Metal Cutting Lathe $132.40. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


Attachment for Bench Grinder уби can make 
with Common Material and Tools. Grind Rotary 
Mower Blades with Perfect Bevel. Plans $8.00. 
MAGNA-TRONICS LTD, 4855 Hwy. B, Port 
Washington, WI 53074. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


BOX 536-PS • HURRICANE, WV e 25526 


TO & MACHINERY 


CNC 3D miling machines from $3495. CNC 
router. PC-controlled. Prototyping, parts man- 
ufacturing,  BOBCAD AUTOMATION 
(310)606-9340. 


LATHES, BOOKS, VIDEOS FOR THE HOBBY 
MACHINIST. INFO PACK $1.00. BCS, BOX 
276-PS, FULTON, MO 65251 


LATHES 


Starting at $ 410 
Mills «Metals *Books 
IU «Precision Instruments 
Free Catalog 
513- 322-8562 (800 number for orders) 


CAMPBELL TOOLS COMPANY 
\00-Р Selma Rd., Springfield,OH 


WATCHES/TIMEPIECES 


WATCHES, Large selection of Sport, Dive, Tide 
and Flag. Call 1-800-531-6953. Request catalog 
PSX. 


WATER PURIFICATION 


$2495 Water Softener. Removes Limescale 
Without Chemicals Or Plumbing. Money-back 
Guarantee. (800)710-9888. 


Electronic Wafer Softener no chemicals or 
plumbing needed, removes limescale from 
pipes, perfect for septics, moneyback guar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


SOLID STATE WATER CONDITIONER. Mag- 
netically alters limescale to prevent formation in 
pipes, tub, tile, and fixtures. Increases water 
flow. No chemicals, electricity, or plumbing 
required. Lifetime Warranty. $149.95 Jenesco 
Inc. 800-639-9471 


Waterwise Purifier: homemade distilled. 
(800) 874-9028. Box 45981, Center Hill, FL 
33514-0459 


DO YOU HAVE A 
PRODUCT OR SERVICE TO 
ADVERTISE IN 
POPULAR SCIENCE? 


FOR INFORMATION 
ON HOW TO REACH 
OUR 8.5 MILLION* READERS 
EACH MONTH, CALL, FAX, 
OR WRITE US TODAY. 


TELEPHONE 
(800) 445-2714 


OR CALL 


LIZ IRVING 
(212) 779-5132 


BRIAN LEVINE 
(212) 779-5163 
FAX (212) 779-5568 


POPULAR SCIENCE DIRECT 
2 PARK AVENUE 
NEW YORK, NY 10016 
*1995 SMRB 
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WITH ABOUT 10,000 families owning 

sets, television is starting its postwar 
campaign for public acclaim. Next month, 
every station will have to put at least 28 
hours of programming on the air each week 
to retain its license. TV holds so much 
promise that an extra 30 feet has been 
added to the Empire State Building for 
broadcasting.—June 1946 


'OCATES 

on to it results from "ignorant prejud 
far from fact. Strong grounds for rational oppo 
The metric system cannot be brought into harmony 
certain unalterable divisions of space, nor with с 
ural division: , ПС h the artificial di 
time that 


rUses Shrinking Calculators 
SCIENCE HAS made use of a variety of natural ob- ELECTRONIC calculators are expected to 
jects and living animals in her labs to demon- make some one million electromechani- 
strate the laws and facts of biology. If a common frog be cal machines in this country 
fully studied in all its phases, and a comparative obsolete. "Personal," 
study be made of its entire structure, the portable minicalcu- 
| student has made a long stride toward the lators are aimed at =й * 
comprehension of the life process in on-the-go, occa- 


general.—June 1896 


sional users. = 
These new-breed : 
portables cost 

more than $300, 

but prices are drop- 
ping: Units selling for 
$100 are predicted be- 
fore Christmas.—June 1971 


етене nuce 
sCraft eee 


ҮТ ^ CABLE AT the bottom of the sea with 
MY an oscillatory electric current will guide 
craft safely [see photo, far right]. Planes and 
vessels will carry coils that will “cut” the mag- 
netic lines of force generated by the current in 
the cable, and an audible note will be 
heard in the telephone receivers 
connected with the coils onboard. Inventor 
Earl C. Hanson is shown at right with his 
apparatus.—June 1921 


* 
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— IT FITS YOUR PERSONALITY LIKE A FAVORITE 


GET A LITTLE MORE ROOM IN THE SEAT.-— 


PAIR OF JEANS. AND SINCE IT'S A FULL-SIZE, YOU 


There's nothing like your favorite pair of jeans. And there's nothing like the T100. 


With a 24-valve, 190-horse V6, it has more power than both the Ford F-150 and the 


Dodge Ram: But the T100 Xtracab goes way beyond just rugged power. Its sleek 


styling. Confident handling. Spacious interior. And an extremely comfortable ride 
make it the first full-size truck to ever boast such intelligent engineering. 


In fact, it's a good thing the T100 Xtracab is so big. Because no matter how many quality 


awards it has won in the past, there's always room for more. 


Üheck out the Toyota of Big Trucks, the T100 Xtracab. If it's power and sophistication 


you're looking for in a truck, we've got one in your size. «5 TOYOTAT100 


I love what you do for me 


Call 1-800-GO-TOYOTA or visit our Web Site at: http://www.toyota.com for a brochure and location of your nearest dealer. ©1996 Toyota Motor Sales, U.S.A., 
Inc. Buckle Up! Do it for those who love you. Toyota reminds you to Tread Lightly!® on public and private land. *1996 T100 V6 vs.1996 Ford F-150 and Dodge Ram pickups with standard 6-cy/. engines. 


SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 


1 img “tar”, 0.6 mg. nicotine, FULL FLAVOR, FULL FLAVOR 
р vema me Т7 08mg. nicotine, av. per cigarette by FTC method. 


Stop #63 - Along Route 66, 


the Rocket Man statue has greeted 


— 10CLASS ^ 


CIGARETTES 


Play the Doral Across America Sweepstakes! 
For a FREE game card and official rules, 


call 1-800-74-DORAL. (1-800-74-36725) 


MUST BE A SMOKER, 21 OR OLDER AND U.S. RESIDENT TO ENTER. 
NO PURCHASE NECESSARY. 


A 


Y 


